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I'livsicAi.  I  i:\Ti  i{i;s  or  iiii:  \I!i:a. 

■|"lic  ;ic|ici:il  i-haiai-li'i-  "I  tlic  -iuI.-hc  (,|'  the  :iic.-i  riiilii'acc.l 
liv  the  luii  iiia|i  >liccl>  :ii'c(irii|ian\  inu  llii-  ir|i(iii  i-  cuii-iaiil 
t  liioi|i:li(iiii  ii-  cNtirr  cMciil,  a. Ill  Inniiinn  a-  il  ilnc-.  a  |i(iiliciii  ni 
ihr  uical  ('aliadiali  SliicM.  i>i'  \i  .11  hell,  I'lniaxi-  ol  Aiiiciica, 
it>  tcatuir-  aic  tliii~c  |iic>ciilri|  liV  llii-  ;;ical  iviii.iii  in  l!iM-t  oilier 
places.  Here  the  cniinlry  i>  a  ;;reat  |ilaiii,  reiiilereil  >iuiie- 
ulial  iiiiexi'ii  liy  ■le|pie--iiiii>  wcini  in  ii>  -iirlai'e.  ap.l  v.iiicli  are 
iiiiu  (icrii|iiei|  liy  a  '.ireal  liilliil  I'r  .■!  i,iKe,~  aiiii  -ii(a!ii>.  'I'lie 
name  |  elieplain  nia\  lie  applie.l  I.,  ii  .  a  It  liwiiiih  l|ii~  teilii  im- 
plies that  it  lias  iiiitiinaleil  iKim  luiri  i-i  ml  iimed  pi,  i|.e-.-.e> 
(if  si,,  -aerial  ilelilldal  ii>n.  In  linw  far  1  lie-e  processes  lia\c  eiil,- 
'riliuteil  1,1  the  forniaiion  of  i|ii>  plain.  ,ini|  in  how  f;ir  the\  ma\' 
ha\'e  lieeli  :is>i,-teii  l,y  ni.ii  iiie  em-ioii.  i- a  (pie^l  ion  w  hirh  i- :i-  \  et 
nnceilain.  and  which  il  i~  nol  our  purpo-e  here  to  ,|i^eii~-.  While, 
therelore.  I  he  term  penepl.ain  is  a  coii\eiiienl  one  lo  appl\-  tii 
ihi-  i;re:il  -Iretcli  of  ciimlry  with  il-  i  li-i  iiici  i\  c  |ili\  sioi;:apliic 
li'alure>.  il  ma\  pelli.ip-  le  more  acciir.ilely  ile-iiiiialcl  >impl\' 
as  a  soiiiewhal  ilis>|.|-|e,|  plain.  ironi  the  -iirface  of  I  lie  plain, 
ill  .'1  few  places,  there  1  i-e  low,  roiimle.l  hill>  ,ir  mon.cliiocks. 
formilii;  proiioiinceil  feat  lire- ,  ,f  ilii.  lamlscap,..  ( .>ee  I  loiil  i-piece 
ami  i'lali'   II.) 

Owiiii;  to  the  i|epre--ion-,  ;iiii|  1  he  liilK  in  i|iii'-li.  n.  lli iilll- 

tr\  pre-eiils  to  l  he  ca-ual  oli-er\i'i  a  rollim:  or  hilly  rh.i  racier. 
Iillt  that  il  reall\'  is  .-i  |il.ale,aii  or  elevated  plain.  v\lii.-h  lia-  lieell 
etcheil  or  ,li— ecled  liy  the  a,i;elicie.-  ol  i|eea\  and  eio-ion.  i-.  evi- 
dent  from  a  sliidv   of  the  l;iiidsc;ipe  a-  si  en  from  aiiv  of  1  he  liiuhcr 


•  •Koi.cM.K  Ai.  srini;v,  < wad^. 

P--.>M,,lK.a..:.as.fon„stan..^f^.^al„.su„„nit„f(;.,e^.m,Hm. 

MU|>U.I   ^w^^   „,   th,"  sum,,.,,,!,,,,.  ,.„„ntry  ,,,„   1„ f,,;,,,,,   ■ 

t>    'uiMu    ,  „k,.M  ..nly  l,y  tl.reo  ,„■  iour  l.nv  hills,  risin.  fn,,,    -l.p 

I      >kYlMu    an.     l,k,.    (..-.VMS    „,„„„,ai„    itself,   ,.,„„p.,s,..l    „f 
"..-■>  ..t  !,.,■,,.,•  n,..k,  whi,.l.  ,-..,nain  hy  virtue  of  the  , lis,   „ee 
^...   .!,.,•   oft..,.  ,,.  ,.,„si„„.     Thus   the   ,„os:    „oti....ai:    . 
little  humps  on  the  ^k\-  iii> ,    .    i-  ,. 

A'.Mn.th..,.     l,a,hoh,h.    an,|    are    situated    o„    eoneo  sio  .     V      f 

''". ;';■      V't''' '^ '■'''■'■''■■' ''>='-'^''"^''-n,i.n...kwhi; 

>    ->sH  l,y  the  MonH.  n,a.|  i„   tlK.  oasten,  portion  of  the  s,e 

""^'"''-    .•^""""■-M.t   unev. ..^sintheskv-hneisea," 

.'    .-un,.    n,ass    „o,.,h    of    M,.,-ue    lake,   i„   the   ...ne   ,o„    ' 
_'"l'-      llH    same   even    skv-line    is    ueH    seen    fn.tn    the    hiHier 

l-'Hs  MMheeentraKu.d  southern  parrsoftlH.tow,,sh,pfi 

-    -o.nat.y.     thehi.he.elevatiot.sintheto.n.hipiofj^        • 

::'•,, '"V^!"'""-      '"-'-   ve,,.   .hstu...tly   seen    f,.o,n      ^ 

>'  "«s    oa,l,  J,,:,    south  o.   .MeKenzie  lake,  on  the  line  hetwe..,, 

•   •'"•'  <■  Mka,.e.l  l,y  the  Hanerof,  sh,.et.  the  .snne  even  .lv-li„e 
•"-'-;  ""ly   1-  M   ven-  lew    low  isolated   hills,  ean   I.e  o   t  v    , 

-mtl..,op  of  the   I.t.e,n..„ntau,s  in  tlK.  township.  fMt.' 
•'"'■'  ''-  ^.«l-  point,  in  the  «,,.:.   .|i,,,ti,.,,,,,U,,,  ' 

i"R  th..  ....ntial  |M.rti..nof  ihet.,wnshipof  Lake 


iie..n|)\-- 


this  ,  I         :        """"■'■•  "'"•"  ^•''■^"■''  '■'•'""  -'>■  l-'i''ui^u-  point, 

'•''"■-"  'n--n.,np.M,,,,n.,f,h,.  are.  the  plai,M.i.s..s, entiv 
>"■   f^""^^  ...H   h.   •nmlanar..a„fn,axi,nun,..leati..nisr,;ehe,l' 

""'"<-t    a.irain.      I  his   area   ..t    ni.axiniu       ..levation   i.  Kit„.,t,.  I 

JpY'V;'-'''-    ^'-n^iaiv   of  the    Hal.l.u,.:';  :;^      n^^^ 

1..  M..'|.t  ..,  ,ou,   the  .s..utheast..rn  ....rner  .,f  the  township  o  ffe    " 

.      o    ..,.hn,f,a,.M,etu..en,I.A,a,,aw.askaa,.lMus^^ 

('•■>""  '"'■'  ■■'''-•.•  s,.a-l..v..l,,  an,l  tolioui,,.  a  .iire..tion  .so.newhat 


1 

1  :k  MM 

* 

jI^I 

&J^'f^r    .  :C.^ft.^H 

A 


i.i;i)i.iii,v   (IF   iiM.niiiiiM\    wu    iiv\(i(iirr   akkas.   unt.        ■> 

sduth  of  cMst  tlir(iu}.'li  tlic  tiiunsliips  of  l.awifiicc.  I\\  re.  Clyde 
(siiullnMii  part),  crci.-sc^  the  line  hctwccn  M<'('luit'  and  .'^aliine. 
thiol. ^h  Wickliiw  into  Maiijror.  'I'liis  (•oii>tituIcs  tlic  watershed 
ot'  the  leiiion.  the  waters  I'loin  it  lieiiij;  e;irried  otT  to  tlie  south  in  a 
niiiiilier  of  small  livers,  into  iar,i;e  lake>.  whieii  lie  to  the  smith  am! 
we-t.  Iie\(ind  the  limits  of  the  ma|is,  anil  thence  into  the  .'^t . 
i-awrenee;  while  aloni;  the  noilhern  slope  it  is  drained  hy  a  niiin- 
lier  <pf  little  streani>.  which  unite  to  foiUi  the  Mailauaska  river. 
■{'hi-  rix'er.  following  .alonir  the  noithern  slope,  runs  around  this 
hijiher  portion  of  the  pl.ain  to  the  e;i>t.  and.  pa>-ini;  throu^di  the 
townships  of  l{adclitVe  and  [{a.ir'ian.  ^atheis  up  all  the  drainai;e 
of  the  eastern  m.-irjiin  of  the  ai-'a  emlnaced  hy  the  Halihurtou 
sh(  et,  and.  flowiiii;  through  I  he  towir-hip  of  i.ynedoch,  ex'enlually 
leaches  t  Iw  <  Ittawa. 

'I'lie  heiuh's  of  all  the  poim-  in  the  .area  whose  clcNal  ions 
have  I leeli  determined  some  12ll  in  numlier  have  lieeii  recorded 
on  the  map  sheets,  'I'hese  .are  lak<'n  for  the  mo-t  part  from  Whiti^'- 
Altitmlix  in  ('iiiiiitld.  hut  ~ome  are  the  result  of  special  haroinetric 
nK'asurement.  The  elevations  iieinji  c'  iefly  of  |ioints  alonj;  lines 
of  raihvav  are  naturally  somewhat  lower  than  they  Wduld  lie  for 
ailjacent  points  on  the  surface  of  the  plain,  the  r;iilwa\s  naturally 
foilowini:.  as  far  as  possilile.  lines  of  depression. 

The  aver.asie  heii;lit  of  thf  plain,  as  a  whole,  in  the  area  co\-eieil 
liy  the  Maliliurton  sheet,  may  he  taketi  as  ahout  1  .L'.")()  feet  ahove 
sea  level.  In  the  hisrher  tract  ret'erred  to  ahove  and  formin,;:  the 
watei'shed,  it  is  ahout  1, .">()()  feel.  So  far  as  known,  the  hisrhest 
point  ill  the  area  is  on  the  Hastinifs  road,  ahout  six  miles  mutli 
of  Maynootli.  in  the  township  ni  W'icdvlow,  which  was  determined 
h.aromet  ricallv  to  he  1 ,.")?()  feet  ahove  sea  level. 

To  till  south  of  the  limit  of  the  ll.alihiirton  sheet,  in  the 
southern  poition  of  the  Bancroft  sheet,  the  plain  continues  to 
slope  ffently  to  the  south,  and  e\-enlually  passes  hcnealh  the 
I'ahi'ozoic  -trata  uhich  here  holder  it.  The  lowest  points  in  the 
whole  district  are  aloiej;  this  contact,  s;tony  lake  heini;  only  TtiS 
feet,  and  Deer  ha\'  7'.>->  feet  ahuve  sea  level:  while  the  roadheil 
of  the  Central  Ont.ario  railway,  whicdi.  crossing  concession  .\I\  oi 
Tudor,  is  1.0:5.")  feet  ahove  se,-i  Icv-el,  sinks  to  <.H4  at  Millhrid^e 
station,  ami  to  S2S  at  Hannoidvhurn  station,  four  miles  and  a-lialf 
farther  soiit  h.  just  heyoiid  the  marfrin  of  the  liancroft  sheet. 


•*  i.lol.di.lrvl,    >IH\  I  .^  .    I    v\  \l,\. 

Tlu.  MVn;.K,.  ,ur,,„|„.M(  nf  th,.  S.,Utl.UMr.|  ,|,,,,iiii.  ,„,rTl,,l,  ,.f  tl,.- 
|>i.-n!i  .■atiiH.t  Im'  c-cilMiiily  .Ictcimi.i.Ml  will,  tl,,.  ,|at:,  .-.t  iMV^'iit 
availMl.l...  Ih,.  ,.xart  h,.is.l,t  ui  a  suKi.M.Mil  amiil,,.!-  of  |„,ilits  ,„.t 
l'>'inj:  Kiioun.  ir.  Imiwcvit.  a  |i|i,.  is  taken  In.i.i  the  lu.ijrlit  uf  land 
whicli  luTc  l.Tins  tli.Mlivid..  iM'tuc-n  tli<.  Miiskoka  and  Madauask', 
i-iv.Ms.  at  th..  ii..|tl„.n,  ,.d«..  ,,r  il„.  llalil,uil,.ii  sl„.,.t  i,,  th".- 
township  of  |',.,.k  (|.,-,(Mi  f,.<.t).  in  a  diicciioii  .s.  1!(-  |.;  ,,, 
llK'-Uifar,.  of  ,1„.  plain  at  a  point  two  n.il.-s  soiill,  of  (lo/.ici- 
li.'in  (  i.l-'i:!  I.'..i,.  i„  th..  toun>hip  of  (llamorjian  a  ,ii>lan<v  of  4(J 
iin:.-  th..  -ladicnl  will  I,.,  lound  to  l>,.  C-A  f....t  to  tii.-  mil...  If  a 
l'"ii;.'|-  lin..  i>  taken,  .-n.-inu  th,.  entiiv  aiva  coiLsi,!,.,,.,!  j,,  ,1,-, 
'•••I""',  nminiij;  a  liltlc  to  th..  w..>t  of  that  .iu>t  in,.ntion...l  an,l 
p:i'aH..|   to  It.   tn)ni  Caiio..  lake  in   the  township  of   IWk   d  .'{TM 

t<'«'t)..iiist  noithofth,.  limit  of  th,.  Ilalilmiton  si t,  to  l),.,.,|,ay 

{.!•■■!  I.'.'n.  in  th..  township  of  Ilaiv..\.  at  th,.  ..xtivm..  -.o,ith,.n, 
hnut  ot  Ih,.  Uan.-i-oft  sh..,.,.  th..  total  d..s,-,.nt  «ill  l„.  .Vs,;  f,.,,,,  .„„i 
th..  ^'ladi.'n'  s-l  f,.,.t  to  th..  mil... 

Th..^..   fiuun.s    ornl.aMy    r..pn.M.|it    v.tv    .-I.m.Iv    th,.    av.Tafre 
souih,.||y    ;;iadi..nt.  ..xr,.pt  aloli-  th..  ..astcrh    mai-iii  of  tl,,.  aiv'^, 
uli.T..  th,.  plain,  as  -hown  al,ov,.,  has  a  moiv   nniloini  ol,.vati.,n' 
tidiii  north  to  south. 

'I'h(>  plain,  as  has  l...,.n  m.iiti,,n..d,  ).i|.s..iUs  l.v  no  m..aiis  -i 
l'<'H....tly  vvi-u  surlac...  It  has  l,....n  ..tch..,!  |,v  ih,.  ai;,.nts  ,,"f 
eiosion.  and  is  thus  pi,„.,|  ..,„|  ,,.,,,, ,,|  ,„  ,|,,,;,.  ,|,.,,,,,^.,|,,„^  ,;,. 
th..  Iak..s.  which  aiv  .so  ahiiiidalit  in  th..  aiva,  ..i  in  .-oin..  i-a.^.s 
swamps,  and  ih..  stivams  and  riv,.|s  whirl,  .•on,„.,-t  aii.i  ,|,ain 
them.  -rii..  ac,-..ntiiation  of  the  .•,„intiy  i...  howi.v.'r,  v..ry  l,,w. 
nd  It  is  vi.|y  .M.ldom  ii,d..,.d  in  any  part  <,f  th..  aiva  that  th.-  hills 
wlios,.  summits  i,.pr..:.,.nt  tl„.  plain  lis,-  as  much  a-  .'.".U  f,.,.t  .mIm.v.. 
th.-  xvat.Ts  of  t|„.  lake  ,,r  nv..,-  at  th.'ir  foot.  In  l,v  i  a  i  the 
jrn.at.T  iiiiml...r,,f  eases  tli,.diffeve,„..-  in  l,.v,.l  i.  mi|,-h'  1,-s  than 
till-.  The  .riv.ai,..M  ,lirf,.,v„r,.  in  level  ,,f  anv  two  p,,i„,s  on  tl,.. 
llalil.uiton   she..t,   ..,,,   tar  as    known   at    pr.-.-nt.    is  (i:!!t   I,.,.,     ,l„. 

lifuli.'st    point   l„.i„ir  that    nortli  of  .\|,,v, ;|,.   r,.|..rr..d   t,,  al-ov.. 

■tlid  th..  I.KV.'st  l„.it,,Lr  th..  siirfa,-..  ,,f  1.  k,.  Kanialiisk,...  „  ,|„; 
township  of  KaiiKor.  If  th..  d..pth  of  th,.  wat.'is  of  this  lak,.  w..r.. 
ad.l..d  to  th..  li-iir..  j;iv,.n  al„,ve.  th,.  nia.\iniiim  diffeien,-,.  in  |,.v,d 
to  I,..  I,,und  in  th..  Ilalihurton  .^h..,.,  woul.l  prohal.lv  l„.  ol,tain,.,|. 
At  son,,.  p,,i.,,..  ii,  ,|„.  ;,,,,.,  .,.,  1,.,^  p,,,.,|  „„,„,;,„„,,|  i^,,|.,„,j 
lulls,  or  small  pi'Mips  of  hill,,  forniiiiir  iiotaM..  featiir...-  in  the 
lan.ls.-apo  of  the  Miiroiimlino  district.  ,is..  alM,v,.  th,.  -..n,.|al  siir- 
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face  of  tlio  plain,  'riicsc,  as  lias  liccii  mcnticnioil.  ato  usually 
coiiipuspd  of  some  iriorc  re.-istaiit  incli  ;itiil  su;\ive  on  acroiint  of 
the  Rieater  resistaiiii'  wliicli  tliey  olTci'  (o  tli(>  action  of  tiic  foires 
of  (leiuiijation.  One  of  tliese  alicaijy  mentioned  -(irecns  moun- 
tain -on  lots  !."»  and  Iti,  concc-sidn  I  of  <  damoit;ati  rises  1.4t)t>  feet 
aliove  sea-level,  or  L!.")i>  feet  ahovc  the  level  of  tlu'  -uifaee  of  the 
suiiiiundmi;  plain,  and  is  ct.mpo-iMl  of  a  massive  j;aliliro.  .\noth(>r. 
made  up  of  syenite.  i>  known  as  the  Ulue  nioiitii.iin.  and  is 
siluateil  in  the  e.  -il  pait  •>{  the  lo\\n>lii|i  of  Me'liuen.  It  is, 
at  its  highest  pari.  olHI  l'e<'t  aliove  I  he -tiif.icc  of  l\asshalio<;  lake, 
whirli  lie-  immediately  >outli  of  it.  or  alioiit  1.10((fe<'t  aliove  sea- 
levcl.  Its  heiijht  aliove  the  plain,  in  a  -hallow  <lepi-essi(iii  (if 
which  the  lake  lie<.  woiilil  thu>  lie  somewhat  jiiealcr  than  tliat  of 
(ireelis  mountain,  althoufjli  its  height  aliove  -eade\el  is  coli- 
sideralily  less. 

.Monu'  the  -oiithein  maruin  of  the  area  al-o.  coiispicuou-.  hills 
are  formed  li>'  the  iMil.atecl  nutlicrs  i<i  the  iiorizontal  J'al,  ozdic 
strata  of  the  iire.at  plain  of  central  Canada,  which  l)ouiid<  the 
.Archa'an  couii''\-  on  the  -oiith.  'I'lic-e  I'.alao/.uic  >Irata 
formerly  completely  cn\-ei-ed  tlii-  .Nrcha'aii  country,  .aloiii;  its 
Sdiithern  pcHtion  at  least  the  .-.Mfa<'e  of  what  uc  may  term  the 
.Xrchaan  jilain  lieinv;  seen  to  pass  liene.ath  them.  .Now  th.at  the 
str.at.-i  in  cjuestion  ha\"e  lieeii  almost  entirely  >ii     iped  olV,  and  the 

underlyin;;     .\r.-ha'an     (or     pre-l'al /.oici     plain     i-    once     more 

Laid  liare.  I  he-e  .-urviviny;  remnant-  of  i  lie  I'alao/.dii'  -land  up 
from  the  >iirriiiiiidiii,ii  Archa'an  coinilrv  as  -leep-laced  hills, 
compo-ed  111'  hdrizontally  liedded  lime.-tuiies,  ami  which  can  he 
seen  for  hiiii;  di-lalice,-, 

\\C  I  hu>  lia\'e  t  he  dM  .and  -omew  hat  eroded  and  uneven  plain, 
presented  liy  the  Aii'iia'aii  rock-  pa--ini;  liene.-ith  a  more  even 
I'lain  formecl  l.y  the  -urtace  of  the  Palaci/dic.  'riie  (lue-tioii  of 
the  relatidli  iif  the  -urf.ace  df  this  latter  plain  td  the  liijiher  elex.i- 
tidii-  in  the  I. a  11  rem  iaii  area,  whether  di-  lid  they  unce  fdrmed  part 
df  it  ;  .1-  well  as  the  inie>tioii  as  to  whether,  m  the  l.auicntian  .area 
itself,  the  lack  ot  horizoinalit  \'  is  to  lie  cdn-idered  a-  caused  liv 
wiirpin^.  or  as  due  to  two  ur  iiidie  plain-  d,'  erosidii  of  ditTereiit 
date  partially  sii|)erimposed  <  ni'  upon  another,  can  onlx  he  -ettled 
by  .a  very  detaile<l  tdpdf;ral>liic.al  study  df  this  areti,  and  d''  that 
lyini;  Imtli  td  the  nditli  and  south  of  it.' 

'  WilsciM,  .\,W.<:.:  llic  rhv.-ic-al  <  Hui;ra|iliv  dl  Cciilral  i  iiitariu.  'I'laiis 
('ni,  lr,-t.  i'|-,, ,,,,,.,.■.,  \,.|.  \ii^  iU(»(M>l,  j.,  !  l",. 
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""■  ''•"•'  ■■"■'■Mnnil;,.,.,l  tor  t|„.  ,li«.u~MnM   „i  tl,.-.-  |„-oI,I,.,ms 
IS  tmt   :,>   v,.t   M,II„-i,.„t    l,,r  ,|„.ir   >„l,ni,,M.      Tl,..  ..xi-f..,„-..  ui   two 
'■;•-.•   I.'N..!,    in    ill.,    nortlirni    ,, onion   of   tli,.    \,|,,on,|,-i,-L    n-io,, 
ulii.-li    I-    .-I     -outhnlv    ,-,,ntn,.i;,iioii     of     t.'K.t    ,|,..,-nl.,.,|    u' lUv 

l"''~""'    '■'■!""■'•    1'^'-   ' "   .li>,-ii-.-.,.,l    i,vCi„|,i,..'.      So,i„.,,oi-,ion~ 

"t  ""•^■lii"i"l:"'U^n-.MnuHii.„,iv  liii:l,lv.-i.-ivMlu;,.,.,|  tl,,,,  otlirr. 
■■|"tli.....,M..n,  \,|,ro„.|;,H.>tl„.ahitii.|,...„i,ir..|,..f;ii..roMM.|..r,l.|..' 
7;''  '"'•'■  -'""  '•'■  "'■"  '■■■'H-..„1,.„M-..  in  .-iltitii,!,.  uliirl,  n::d,t  r,.a,on- 
;'l'lvl.-,A|,..H,.,|:M>u.|i.nol,|  ImihI  aiv.-i.  as  marking  |,..no,U  of 
n>f  l«iu,...n  tl„.  vanoii.  ,ii,;,ftinv:  n,ov...n.Mit>  whirl,  th,.  r,."ion 
f.Ms  uniln-on,..  j,,  St.  I.awivn.-..  .•ountv.  in  i|„.  w^tcni  \,ii,on- 
'7'.'''^-/'"' """"•'■""-  -■""l'i'!j--s,|o  not  attain  v..rvn,in..Ml,.„t 

Mlti.u.l,.-.an,l>tionulvM,.i:,.>ta,,,.n,.,.lain.witho,-,.asiona!Miona,|- 
ti".-ks  n>i,ii;  ahov..  tl,,.  .,.„..,al  l,.v,.l. -■■  Th..  plain  i.  aln.,,~t 
c.v..rywl,..r,.  ni,,r,.  ,„■  |,.,.  „iantl,.,|  l,v  ,|iif,,  ,1,.,  i,,,  ,,,•  ,,„. 
«la..|al  |,..no,|  l,..in,r  ,1,..  lat..>t  a,i:..nt  of  ,.r,,Mon.  Tl,..  thi.-k- 
'""~^  "'  ""^  '!'■''■'  ^•"■'.-  .•on>i,l,.ral,lv  in  .iiff,.,.,,,,  ,,la,.... 
Over  Ih-  i;|-..at..r  part  of  ,|„.  ar.-a  ,t  k  .-Miiparat  i  VlK  thin 
.^..    that    whii,.    i,    lonns     th,.     >„il    „f    ,|„.    ..,„„„,.,,      ,|...     un.h.r- 

'■'■'"-    '■'"■'^-    '"    ""■    l"'"i    "'■    >i 'Ill    ro,.h,..    nioutonn.V.     pro. 

tn..l..s     tlin„mh    it     at      fr..,,i„.nt      int,.rval>,     dvin-    anipl,      ,,; 
';'"'""'"^-     '"'■     ='     ^""1^-     "'     'I'-     l«'ln,.rapl,„.al    .•|iaia.-t..r     an,l 
th.'     >trn,.iur,.     ,,f     th..      ro.-ks     l,..n..atli.        |n     .,,n,,.    .JiMrirt- 
li-w..v,.r.    th,.    ,lrift    is    li,.a.i..r.    a.„l    forms    an    almost    ..ontinn- 
ous    ,.ov,.n„jr,    „„   ..xposmvs    l„.injr    visil,!,.    f,,r    h.m:     ,liM„„...~ 
.'^u<.h     ail     aiva     is     that     torniim;     tl...     n,,rt  liw,.>t..in     ,.,,rn..r     of 
tl..-    Malihnrton    M|..,.t.   an,l    trav..rs,.,|    1,,-    tl„.   roa.j    from    |),,rM.t 
to  h.alak..      a,i;r,.at.ro||inu'..lrift-,.ov,.r..,|..xpa„,,..      An  un.lulat- 
iMi:  >h....t  ,,|  ,|ri|,  also  .-..xvis  th..  so,„|„.rn  portion  of  tl„.  town-hip 
"t    .Nil.m...    str..t,-l,iMi:    a.-rovs    th..    i,orth..rn    p,,rti,,.,    of    .\|,.C|ur,. 
\N.H:]ow,a.„l  th..  soiitli,.ni   half  of    |.v..ll.       hi    thi.    aiva    .,-,iv..- 
iv   anv    ,.xpoM.r..s    of   tl,..    im.h.rlvinu    Lauivntiaii    ..m    1...   toun,| 

V'T  '"    '""'■■■   '''■'"     '■""    ''"'    '■'"""'    '"    ""■    "Mrth,.rn    p,,i,,ons 
"t    tl„.  townships    ,,f   |)v~art.   Ansiruth.-r.    ami     th,-   s,„i,li,.aM,  rn 
'"','     '■'■     *•"■'""•        ■''!"'    'Ii-ift     in     th,....     .tr,.t,.h...     of    ...Muitrv 
•■iii.i     s.n..rally    ..vrvwh,.,,.     at      1 1,.,     hidi-.r    l,.v,.|s     throu^i„,ut 

.1- '  !::1J,'"  ::,,;'v,::t;:^- ''^ '■■^^'"^' •"■»•■  i"-^.i--"..H.r-..f 
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tlie  ai'oa.  is  iiii>tiatiti('il  ami  tilled  with  iMiiildcrs.  the  stiatitioil 
gravels  ami  saixls  liciiif;  fniiml  aliout  tlic  lakes,  ami  in  the 
river  \aileys.  The  drift  iimli)iilitedly  y;ives  tn  i  he  plain  a 
smiiewhat  siinMit her  surface  than  it  would  present  were  the  sur- 
face freed  fnmi  <lrift.  allhuufili  the  ac(  "iituation  i.f  the  country  is 
piiil'alil\  not  decreased  liy  its  |ir('sence,  to  an>'  consideralile 
eNtent:  lor.  while  the  drift  undouhtediy  fills  many  depres- 
sions in  the  suiijacent  ro(d<  surface,  it  also  mantles  and  thus 
incr(>ases  the  elexation  of  ■  any  of  the  hiiihest  parts  of  the  area. 
When  the  drift  is  very  thin  and  disconnected,  or  when,  as  in  a 
few  places,  it  is  ali.sent.  the  country  assumes  a  veiy  rcMd<\'  and 
barren  aspe(  t.  fii'cat  expanses  of  liare  roches  moiitonm'es  sui'face 
extendini:  in  every  direction.  Such  tracts  are  almost  exclusively 
confined  to  certain  developments  of  i;ranite  or  dioiiie,  as  for  in- 
stance those  cro»ed  liv  the  iUickhorii  road  in  the  township  of 
f  ilamoriraii.  or  hy  the  Hastings  road  in  the  townships  of  \\  olla>ton 
and  I,itneri<d<.  Similar  drift-free  are.as  are  .seen  in  the  gicat  Hlue- 
lierry  Barrens  in  southeastern  Methuen.  as  well  as  in  the  dioi'ite 
and  firanite  area>  of  Cashel  anil  ( iiimsthoipe.  The  thinness  of 
the  diift  sheet,  or  the  ahseuce  of  drift,  in  the  ca.se  of  the  granitic 
or  dioritic  areas,  is  due  in  part  to  the  fact,  that  lieing  composed  of 
ro(dss  wTiich  offer  a  m.arked  resistance  to  erosion,  t  hese  areas  stand 
at  rel;iti\('ly  high  levels,  while  most  of  the  oth(>r  ro(d»s  of  the 
ilistrict,  lieing  somewhat  softer,  are  apt  to  form  the  depiessions 
in  the  plain,  .and  are  there  likely  to  lie  more  or  less  covered  hy 
drift.  This  cailsc.  howexer.  Iiy  n<i  means  deieiinines  the  distrilm- 
tion  of  the  drift  in  all  cases,  for.  as  h.as  lieen  shown,  many  great 
sti'etches  of  granite,  formitig  the  higher  portions  of  the  area,  lie 
under  an  almost  contiinious  m.antle  of  diift. 

One  of  the  most  charai'terisi  ic  I'ealures  of  the  landscape  of 
this  region,  as  of  most  other  parts  of  the  great  mu'ther!!  piotaxis 
in  Canaila.  is  the  immense  lUiml'er  of  l.ikes,  large  and  small, 
which  .--tud  its  >urface.  Some  '>-'}  lakes  occur  in  the  area  of 
■l'_'<HI  S(|Uare  miles  eniliraced  liy  the  two  map  sheets  which 
accompaii.x'  this  I'eport.  or  one  lake  to  aiioul  e\cr\  s  s(|Uai'e  miles 
of  surface,  'I'hcM'  lakes  lauge  in  >i/:e  from  comparatively  lai'ge 
liodies  of  w.ater.  like  Hollow  lake,  which  ha-  an  area  of  .aliout 
'2-  scpiare  miles,  down  to  xcrv  small  lakes  oi'  ponds,  which  cover 
oidy  a  small  fi'aclioii  of  a  si^uare  mile.  These  lake<  are  filleil 
with    heautifulh    cleai'   and    fii'^h    water,    and  discharuc  through 
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littlo  lakes.  Aimllicr  pcculiai' oxainpic  is  tn  lie  t'ouiiil  in  :>  iiai'inw 
lai^c.  iii'ail\  two  iiiiics  Imii;,  cidssiiif;  (•(in<'os>iiins  \ll,  .\  1 1 1 .  and 
X  I  \  (111  I  lie  west  siilc  (if  the  tiiwiisiii|i  of  l,ul  icru nrlii.  I  iiis  Lake 
(le|ire.--siiin  lieiiiii  icma  ikalile  in  that  it  (■iit>  directly  aciuss  tiie 
stiil^e  (if  t  lie  ^.lieis-es  in  wliii-ji  it  is  e\ca\ateii,  t  hidii^iinut  its 
wlidle   leiifitli. 

As  :iii  iiist.aiice  (if  lakes  wliicli  lie  in  depiessidn-.  in  the  drift, 
the  1  wii  lakes  sitiiateij  (111  lilts  :j.").  L'(),  and  U'7,  (if  (■(ince~>i(>n~  .\  .  .\  i  . 
and  .\  II  (if  the  tnu  iislii|i  iif  liari'diirt .  ina.\"  lie  liteil.  'I'hese  lie  in  a 
.sandy  pine  Hat,  which  has  an  ele\aliiin  nf  (iiil\  a  lew  I'eet  al"i\'e 
their  waters,  and  w  hicli  is  i-(int  inunils  with  I  hat  t  liimmh  w  hidi  the 
liiancli  nf  the  Madawaska  drainins  these  lakis  !l(iw>.  Imth  tn  the 
iKUth  and  sdUth  nf  the  Lakes  in  (|liesti(in.  Aiidthcr  Lake  .almiit 
w  hiidi  \'er\'  little  rii(d<  is  expnsecl.  and  w  liiidi  may  he  -.lid  tu  (icciip\- 
a  drift  depressidii,  is  (  leai'W  atei-  Lake,  in  the  tdwn-hip  nf  McCliii- 
t(i(d<.  Oxtdli^ue  lake,  in  th,'  same  tnwiiship.  a-  well  a-  lieerh 
and  Maple  Lakes,  in  the  iimiiship  nf  .•^laiihnpe.  are  in  like  manner 
alnid-t  enliicl.v  Imidered  hy  drift.  Head  lake.  Ky  the  .-ide  nf 
which  the  \ill.aKe  nf  I  l.aliliiirtdii  i,-  silnatcn.  and  many  niher  >heets 
(if  water  in  the  .area.  ha\-e  nii  r(iid<  expnsed  aliniit  their  in.aruins. 

I'lirthermdre.  it  can  lie  clearly  seen  friiiii  the  surface  t'eatures  df 
the  cdimtry.  that,  in  m.ailX"  c,a>e-,  iirniips  nf  these  Lakes  which  are 
iKiw  .~e|i,arate  >lieets  df  water  were  at  une  time  cdiinected,  'i'lie 
IdW  llat>  dl  stralihed  s.alid  w  hich  -epai,ate  them  ale  cleaih  pdlt  inns 
nf  the  l.Mke  lidttdin  when  the  w.atei  -tudd  at  a  snmewhat  hinhei 
ie\('l  th.ai  at  pre.-enl.  while  the  higher  land,  which  fnimed  the 
(iriiiinal  lake  -Imres,  can  lie  >een  in  the  iiacki;rduiid  Imilerini:  the 
plain. 

Thus,  in  ihesdiithern  [iurt  inn  (if  the  tnwiiship  df  I  )ysart .  Head 
lake.  (Irass  lake,  and  the  little  lake  ip;  ,.  ■  iiately  td  the  sniilh  nf 
the  latter  shict  n\  water,  were  at  niK  '.ne  (ainnccted  with  each 
other,  and  with  l.;ike  K.ash.auaw  i.LCamni,'.  In  the  same  wa>'. 
Dr.aii  lake  fnrmerl\  cMended  tn  the  sniitliw(-st  acrn-s  the  sand 
Hat  nil  cniice~-i(in~  i\  ,  \'.  and  \  I  nf  l»y-art.  tn  l.nni;  lake,  mi 
(aiiice^-inli  l\  .  and  thence  In  Ulue  H.awk  lake,  nil  nnce--inn  I  nf 
jl.vsart.  lira;;  lake  was  thus  I'nrmerly  at  lea,-t  twice  a>  laiiie  ,as 
it  IS  at  present,  and  prnlialily  eMeiided  In  the  we-1  frnin  IMue 
Hawk  lake,  dnwii  the  \alle\-  n\  the  Ifui'iit  rnci-.  which  wnuld  mve 

it  a  still  lar,ucr  are.a.   WeL e   Lake,  alsd   in    the  xiiilhern    cnrner 

(if    the  tdwnshifi    (if   .\ii;hlin,uale.   was  fdiinerh    a   piirtinn  nf  Ten 


Ill 

!ikf.   whi 
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MM'.   w,n,.„   I„.s  a   mile  an.i   a   half  farther  east    the.v  l.oi,,.  . 
valley  (•(iiinectinK  the  tu,,   l-ikes    ,.,-,.    ni    i  '•""'<   '>oiiig  a 

:';::^:::-rt;S;rt;'-r-;™-:-"-„:: 
|,.:i;::::;:;::x:;:;;::;xtt:^:;:::-:r;;;;;:;,:';: 

^l-.-      ^iH.u>   the   n.narkahle   InM,    '.';';•  V'"'  ''''''''"■■'•'» 


the  niur-e   .,f    tiie    l,aii, 


'  _.v,„arkal,le   i„(iuenee  whieh   the  strike  nf  the 

I.  |)i)sitiiiii. 

CMIIS.        Ill 

,.    ,,  -.ir<'l\-  alons; 

<il    <>reiiville    hinestdne    u|,i|,.    ;„    ,],., 

::r-:;:z;l;';;::::!:;Lr:;;:,;''''v  •'■''■■''•'"'' ''""^^ 
:;::;:,-; - -•-■■  • '»"■  ;^  :;;:::r:^- .,;:";r;;;= 

;;:f;;:;:J::;";i::;:'r,.;:,;::;;;;:'>;- -^"■ 

:tii::l;;'';Lr, ;::;;;:: "■^" Mi,,.,,,:!,;. 

'liie  whole  area  w;is  (iriiriiialKc,  ,v..r..,l  I  ,•      i 

;:;r:;;;;r 'y- ■'<■"•■- ''^-:'^::^z:::!:r:::: 

I'Ut   uhieh  111  eert;iiii  tracts,  (.speeiallv 


the  ai-ea,  w 


IS   tree: 
III  the  southern   |i(iili.iii  ,,f 


:;;■"■■'"■  "'I ;""'>■ •■n.i.. .., .., ,, ,„,„, ,. 


I„   ,1,,,  ^,„,,l„.,.,  ,  ■'•"    """■-I'liMil  .lestrueiioii. 

l'  ", '  '■^'^"■'•■'   '-■'-'—■.•.   when,  the  eoiintrv 

<>•',.,, N„e  I  nv.-Ui,,,,., he  fores,   has  -n  ven   phu-e  to  fa  n„: 
.  ,r.e   a,,,,.ul,ural   , .lalioi,    has   senle,i.   .thi,,,,    ve  ; 

.     :'^'-"allve„eroa,.hinKnpo„,hel,ouM,|>  ofthefores,    ,,„ 
*'.M.Mi.h„K,hearea  (,f  r„ll  i  vate,|  lan,|.  ""•I, and 


A 
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'I'lic  alca  ciiiliiaccil  nv  tlii'  llaliliUltiili  and  iialiciol't  sliccl.-  is 
iiccupicil  aliiicst  cxclusixcly  hy  Aiclia'aii  rdiks.  ami  is  (iiic  wliich. 
while  |)|-('s(.|iliii<r  fjrcat  (•(iiii|ilc\ily  uf  stiiicnirc.  is  at  the  same 
time  (if  the  hijilicst  iiitcix'st.  While  it  is  iiii|Kissilile.  mi  accdunt 
(if  the  intense  ni<'taiii(ii|iliisin  tii  which  the  aica  has  lieeii  siilijei-ted. 
til  ilelennine  the  oiiiiin  (if  evei\  luck  tyjic  uliich  it  cdntains,  it 
may  lie  said  id  |i!'esent  a  j;icat  series  (if  sediinentai->-  l■d(d^s  df  vei-y 
ancient  date,  with  stilidiilinate  i(iiiedU>  intiiisiims,  ic.-tiim  ii|Kin 
and  iiixaikd  liy  an  eiidi-indiis  de\-el(i|inient  df  i;ianite.  and  fli'anitc- 
Uneiss. 

'I'd  t  he  siiiitheast  the  seilinientafx'  series  is  lai'j:ely  dcNeldpeii. 
and  is  c(iin|iarali\-ely  free  fidiii  ijineniis.  iiit tn.-inns.  'I'dward  the 
ndi't'.iw!  St.  hiiv.cver.  t  he  j;ianite.  in  escr  increasinj;  .anidiint .  a  relies 
lip  the  sediiiieiitary  .-cries,  and  wells  th!.-iL;h  it  in  the  fdrin  (if 
great  iMthnliths.  in  places  disintei;ratinn  it  iiitu  a  lireccia  cdin- 
I)(,.-(>(1  (if  slii-ods  and  patchesdf  the  invaded  rd(d<.  scattered  t  hr(H|(>li 
the  in\adinii-  liratiite.  until  e\-eiitiiall>-  cdnnected  areas  nf  the 
K('(|imeiitary  series  disappear  entirely,  and  dver  Imndfeds  ,,f 
si|uare  miles  the  granite  and  granite-gneiss  ahnie  are  seen,  hdldiiig. 
hdwever.  in  almnst  ev(M\-  expusiire.  inchisidns  which  represent 
the  last  scattered  remnants  (if  the  iinaded  idcks. 

The  ty]io  (if  structure  |iresen,ed  liv  the  in \a( ling  granite  is  that 
(if  a  liathdiith.  This  term  was  intindiiced  iiitd  geiildoical  iidmeii- 
clatnre  liy  Suess.  tn  desiuiiate  great  lent  icular-sliaped  masses  df 
•;ranite  and  dther  plutunii  imd^s.  which  have  mvadeil  the  iieildcl 
(If  sidiistdse  r(i(d<s  (if  the  deeper  [idrtiiins  df  th(>  earth's  cnist,  and 
itituded  them.selves  hetween  I  lie  strata,  aivhini;  tliese  up  in  the 
-ame  manner  as  laccdliths  .md  sending  ap(iph\se-  intu  them. 
These  deep  seated  laccdliths.  which  a',-  often  nf  endnudils  dimeli- 
sidtis,  Suess'  helieves  tn  JiaNC  Icen  fcrmed  Ky  the  pas-age  i.f  the 
granite  intd  pre-exist  itm  caxitie-  in  the  earth's  crUst.  fdiiiied  l.v 
the  (ipening  uji  nf  the  strata  under  great   dilTerential   pressure. 
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I  !'<■  t..,,,,,  I,„u,.v,.r,  l,as  si,,.,.  i,s  intro.iufti.m  1,,.,.,,  ,.n,,,lov,.,i 
.M-.„-wl,:,,  van,.,|  ..„.■>  l,v  ,„  |„.,-  uritors.  S,u..>'  Imnsolf  1... 
■''•'';■  ''■'■••nth  >,a...,|  hi.  ,|,.|initi,,,,  ,, I- ,1,,.  „,,,,!  l.nlH.li.l,  in  t,.nn. 
"•""■'l"""-.v  ""■',,  UH.m.  IIi-l<-(i..iti,m.navl„.f,v,.lvtrM„.<h,„.,l 
'I.U-:  -A  l,:„l,u|„h  ,~  a  M,„.k->ha,H.,l  ,„■  ,|,i,.i,l-slK,,,o,|  ,na>s  ir,- 
"■;"'"'  ^'^  ""•  '■'■^''"  "•■  '"^i""  "•■  "I'l'^r  l..r.natio„>  (.,n,.  h.rrh- 
^rln,nl:,nu,.n.,.sn.  an,l  „„  ,!„■  n.,„„vai  „l  ,t>  rn-k  c.vor    an,l  „n 

'•"""'""•'I  'l'''""l^'",m.  ,h,s  „,a.s  ,.„|„.r  Ih,I,I-  „>  ,|ia,n,.,..r  „r  ..,„u~ 
"•":"l'^i">  unknown, l<.|„  I,.  ,,„,..  /„.  ,„,/,,   ,.  „,  „    y,,^-,,-     .,  ,„, 

N:nn,.  wa^  n,v,.n,..,|  .„  .i,.,.,,!.,.  ,h„.,.  la,.,..,  ,„■  all  in,n,v„n. 
^'■n,.rallv  .,„„„„•.  wl,,,.,,  a,v  ,.|,a,a,..,.nMi,.allv  f,„.n,l  „,  o.v-.t 
nH.unla.u  ,an^....  „„.l,„|i„.  ,|,.,  c,,,,,,,,  ,;,,„„„,,  ,„„;,i;.,, 
M.mn,:.,n  (■„,.,,..  a„,l  r„sso,,„,„.  'il,,.  nan,,.  Ik,,  h,:,,.  I,,.,.,,  ,.,„„. 
N-nly  UM.,|  '"M.,„l,..s,„-,n,,„.,v,.  ,„,.k.  w„|,  ,1,,  „,„,,,,|,|,„„,. 

'"';'^"'V''   ^""■'^^-   '""   '"■  """■''   '^"■-'■''  >'^"   'Ik...   i^  .,.n..rallv  at- 

'"'"'"■'';"-""■'-'"■   ' '■-      I'^'lv    n. „,„.„,|.   ,|,„   „.„,,f,|„. 

"■'",, ,Ml„.  .,.,,.„,  a„.||„,,,.,,...., I,,,  th,.  nan,,.  I,..,,|,„|,,l.  |  „  „  ,,,, 
"■.•"'.V  M,,.k  w|,„.l,  |,a>an  a,va  ,  .|  „v,t  L'.KI  .,|„a  r  ■  kll,  m,,.,,.,,,^ 

■"   ""■  I'-'-'^i"    '■'■1'"".   Imu,.v,.,..  tlu.  ,..,„,  i,atl„,|i,l,i,„.,,,|  in 
tl.e  -..„>.■  ,n  ui,„-l,  it  uas  ..„,,,|„y,.,i  l,v  l.auso,,  i„  |„.  ,|a.si,.  w,„.k 

""  I'"'   '■■■''^<'  "'■  '!"■  \^' 1^  ^",,1   Ha„,y   l.ak,.  ,],..,,„•,>  „f   C,,,.,,!, 

'"  ■l.'sl^nal,.  .:,va,  l..nti,.ula,->hal...,|.  <n-  ,„,in,|..,|  I,,,..,..  ..f  .,,.,„ite 
"r  .,,,.,>..  ul,„.h  a,v  t,.un,|  a.rhinu  „,,  ,|,,  ..x,,.],,,,.  ,,,,,„  ,^,.„^„,,, 
"l'"-l'  'l„.y  ,„.,„.,,,,„..  ,lisi„„.o,alin,u  ,1,,.  latt..,-.  an-l  ul,i,.|,  ,„,..;.. 
-  '■""■'■  ■'■■  lr>>  .li>,„„.,  f,,lia,i,,„,  „|,i,.|,  i,  .,,,,  „,  ,.,,„|.„.,,,  ^^^ 
^••n,..:.!  l.tlH.Mnk,.  „1,1„.  ,„va,|,.,i  r,„.k.  wl,,.,,  .  I,,..,,  lal  „■,■  1,-,  v.. 
'""   '"■'■"   i'<'ni,>\,.,|   l,\-  ,|,.|,ii,|ali,,„. 

In   tl„..,., „.,.„,,■,.,„.„.   ,1,,.,,.  i.  ,„,,,v„|,,,„,.  ,,,•  ,|„.  ,,,i.„,„,„  ,,,. 
-"ln.i..n.a,,v   .Mia.a    L,.l„w    ,l„.   I,a,l,„l„|,.   a,„l    „    ,.   .-I,,,,    f,-,,,,,    , 

var,,.,v  ,„  ,.„„.„|..,,,,,„„..  a.  w,ll  l„.  .|,.,w„,  ,|,a,  ,h,.  .,.a„i„.  H,al,.,L 
|j''  ''"'   "■■>    l<,n-,.  ,,.  ^^av  ,„„,  ,.,  VM  „■.  ahva.ly  ,„„.„,.,|   „,  rrr,.,,,. 

■|lH-l,a,l,„|„|,.a,,.  w,.||,.|,„wn„n,|„.  „    -,,.  a,v,„„,,anMn.. 

;  "■  i;"'-""'  "■I""'-   In  >iii>  .r...  .h,.v  hav,.    „.„„,,,i  ,,.„„;,  ,;; 

""'""'""",'"    ^-   -i"     '-■   -In'^l'   i^  aU,.  ,|„.  ,iM,.,.,i„n   ,n    ul,„.|, 
Hi,,    aica    |.    I,,|,||.,|. 


l.cl-.  , 


I  I ;,■,.!.,  v„i. 


■II.  |>.  "ill", 
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Ijiuiiicraliiij;  llic  liallmlil  lis  in  the  -(miiIiimii  |"iiliiiii  nl  tlic 
aic:i.  lia-siiii;  t'roiii  wc-t  to  (■a>t.  there  i-  lii-l.  the  ureal  lialhohth 
niimitlS  thnii!,!:h  tlie  t(i\vii-hi|»  <it'  Mi'.Uihui  ami  <  llaliKH-uali. 
which  inav  he  rel'ene.l  to  a-  the  (  ;laiiioi;;aii  1  alhohth,  ami  which 
a  few  mile-  to  the  -.oiitli  of  the  limit  of  the  llalihuitoii  -heet. 
heyoml  the  town  of  I\iiimoiml.  |.a--e-  i.eiieaih  the  llal-l\  iii.u' 
Olilo\iciaii    -trata. 

Tlie  Hiiie-loiie  -die-  -weel^  aioiiml  t  hi-  i.ailioliih.  -epaial- 
,|M  It  from  the  l)\-all  hatholilli  to  the  lioitli.  :iml  Irom  a  liio>t 
ililere-tinu    line   of    halliojiths    to    the   ea-l. 

'Ihi-   latter  c-n-i-i-  ot   a   lini'al  -eric-  of  four  l.at  holit  li-,    llie 
mo-l     .-oilllierl\     of    which      the     I'.urleiiih     haiholilh      come-     oUI 
from    lieiiealli    the   llal-lyim:    ami    much    iiH>re   recent    ()|ilo\  iciaii 
-tiaia   of  the  town-lii|i  of   Ilarvev.      Thi-   i-  almo-l    cut    off  from 
tlie    -ecoiid    1,\     a    coi.-t  i  ict  ii  >n    of    the    -u  rioiin.  lini;    -ei|iiiienlar\- 
-cue-   at    iiaille   lake,    which    -eiie-.   although    parll)    .li-ilite^ratcl 
l,v   ihe  intru-ion.  nearly  meet-  aiuo—  it   on   the  line  ol   ihi-  l.o.lx 
,,f    ualer.        'I  hi>    -ecoiid    liatliolith    of    the    -erie-.    which    ma>-    I'C 
termed   the   Aii-t  iiit  her  1  .at  holil  h.  i-  a  laruealid  t\|.ical  one,  ami 
i-  -e|iaiaied   l.v  a   narrow  hut  conlinuoii-  helt  of  the  invaded  roid^ 
In, in  ihe  thiid  l.alholith.  which  lie-  in  the  town-hili-  of  Moiimoutli 
;ind  Cardiff.      Thi-  latter  i-  cipiinecled   I  >y  a   very   iiaritiw   aim  ol 
«;ranite   with   the   fourth   hatholith   of   the   -erie.-.   which,    however, 
has  onlv  |iartially  freed  il-elf  from  the  roc  Is-  which  roofed  it  over, 
and    which    i-    il-elf   c-enlrec|    ahoiit    Deer  lake,   ill   llii'   lowii-hlp  ol 
Cardiff.      .\    \er.\    ,-iiiall  amount    of  additional  ero-ion   would  con- 
\-eit    thi-   ,-iuie-   of   hatholith-.    whic-h   are   arranged    like   he.aci-   on 
a    -iriiiii.    into   one    loim.    narrow    l.atliohlh.    ii-cunl  iliiii;    the    Cla- 
luoruali    hatholith.    to    which    relereiic'e    ha-    jn-t     heeli     made. 

The  coiir-e  of  the  -llike  of  l!ie  vark-  ahiliu  the  noil  h  -hore 
,,f  .<toiiy  l.ike  -how-  that  the  Hal  vey  1  i.il  holit  h.  a  |iorli.cn  of  wliicdi 
|,a— e-  heneatli  the  walet-  of  thi-  lake,  i-  real  \  coiinec'led  with 
another  laiiiv  h.il  holil  h.  which  runs  up  through  the  whole  li-ni;th 
ol'  the  town-lii|i  of  Mi'thuen.  into  the  -oulhwc-t  cauiiiu-  ot  W  olla- 
tcn.  Till'  .ic'tilal  c-otiiie\ion  of  Ihe-e  two  liatliolith-.  howe' lu', 
(■.■innot   lie  Irac-ed.  on  .account  of  the  fact   that   the  water-  ol  Stony 

lak i\er    the    inteiN-eiiitiL'    area. 

To  the  ea-l  of  llii-  .Melliuen  hatholith.  in  ihi-  >oiitlierii  for- 
tioii  of  tic  area,  altliotmh  there  are  ihree  small  maiiile  intru-ions. 
no  other  halhohtliic   iiia.-<  i>  mei    with  until   thi>  extivine  ea>tern 
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....Ih     li.s.l.,x.  a  ,n..n.  .„■  l.,..s  distin,-.   foliation.     Tlii.    ...nmn. 

'':7V'' ''^'r'':"'''^' '•"''--'- ^ 

a.  .  .,.„!   I,e,„.,.  w,fh  tl„.  Miik,.  of  ,1„.  s,UTo.U„li.„r  ,„,,,,      -,,,0 
'       -V-Pt.on  to  tlMs  ,„1.  is  ...ffoni,..l  l,y  a  ponion^f  ,1,..  o.^te  ' 

sou,        .„  „^  ^,^,^^„__^,^,  ^^__  ^^  ^1^^^  ^^_^.  ^^^_  ^^ 

'!/.•.      '■'■"•"   tlu'so  ....ntral   areas   of  flat-lvin..   .,M,.i..     ,1,  f 

t-^...iss..,..,.n.a„,.W.t.nnineUi.,;L^::,^ 
''-"--.      I  Iu'i.M.holitl,s.tlu.n.fo,.o.a,.o    u,Hioul,t..,II       o    „ 
•     ;.nt.pn.n,o,tl,o,.anit..n,a.nKKan.ltlu.sofo.ii      i..      ;      I 

a^.^  of  groatost  upwani   .novnuent.  an.l  tl.os.  alo„.  „|,i,.h        . 

^'.•an.t,.  ,„ag,Ma   ],as  Loon  supplied  most   rapidlv       '^n 

A..t,.t,.,H     ,,,,.,,,,         ,,,,,^,,^.,,^^ 

p;.>-K :::.:  ;:;:i;:;:i.ii:::;;:;r 
'•:-" '  •— ^^^^^^^^^ 

i:::::-^::;t:t;:;t;;i:'":,;z,:!:!i^:;i:£x^ 

"""■•■  •;"'"'   "Plift.  aI,l,ou«h  ,n...  i„  aln.ost  .   1     a  ,    T,:" 

;;-l'nnns.    .Tiu.s.  on  tl,..  ens,..,.,,  Sid.,  of  tn..  tou-nshi      V       : 
;    -■;    i.en.,sana,.,.a„h,.,vti,efoiia,io,,of,n..issis     .;   .;^' 

-^t,  ,|>  ..t  low  anoI,.s.  uh.ie  ,h..  st.ik..,  ,.o„vo,.se  and  swe..p  an,,,,   i 
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it  ti)  tlio  soiitli.  Tliis  ai'Pii.  tlicicldrc.  alioiil  wliicli  the  strike  of 
tilt'  fdiiatiiili  curves  hack  upmi  itsell,  is  mie  cil'  l(H-ai  llatteiiiiif;  (if 
tiie   ilip. 

S(i  also  in  tlie  snullierii  [iijitidii  of  tlie  area  wliere  tiie  |>etie- 
trateil  nicks  still  remain  siirnmiiiliiii;  the  hat linlitlis.  in  tiie 
ras(>  of  tlie  Anstrutlier  liatliolitli.  «  liicli  is  one  o:  tlie  linear  series 
of  four  liatliolitlis  which  has  heeii  alreail\  nieiitioneil.  the  iinaileil 
rock-  ili|i  aua.\'  from  the  liatholith  almo-t  e\-er\ where  around 
its  whole  |ieri|iher>'.  In  the  tie\t  -  nearly  c'li-ulai-  liatholith. 
lyinj;  to  llie  noitliea>t  of  that  just  mentioned,  and  occiiiivinj: 
the  coiintr.v  on  the  liouiiilarv  line  of  the  tounshi|i-  of  ('anlit'f 
and  Monmouth,  the  attitude  of  the  suri-oundiii,i;  locdN-  i>  in  |ilaces 
wrtical,  while  elsewhere  they  di|i  awa>'  finm  the  granite,  the 
attitude  in  still  other  cases  lieini::  uncertain.  All  .-iloni;  the  -outli- 
orii  .and  soiitheastein  liorder  of  e  ( llaiiioi;;an  liatholith  the 
in\aded  rocks  dip  a\\a\'  from  the  ^r.'inite.  wliile  elsewhere  aiound 
it.=  iKM'iphery  these  rocks.  Iieiiii;'  -i|Ueezed  lietween  this  .-md  the 
adj.Mcent  hatholiths.  are  too  hij;hly  I'ontoi'ted,  and  in  some  places 
too  hea\d>'  drift-co\i'red.  to  displ.ay  th(>  pre\;iilinir  dip  dist  iiicl  ly. 
In  the  c;ise.  hiiuc\-er.  of  the  .Methueli  liatholith.  the  sunoundiiii: 
rocd^s.  where  the  dip  can  lie  determined,  aie  found  in  :dmo>t  .all 
ca>es  to  dip  inward  toward  the  iinadiiui  iiianite  iineiss.  The 
same  is  true  of  the  liatholith  in  southern  Chandos,  which  h.as  its 
cent  re  in  the  s<iutli  liay  of  l.oon  lake,  'rlii'se  mas.-es  h.a\e  e\idently 
eaten  their  way  up  into  downwaiil  saililinj;  portions  of  the  over- 
lyimr  sedimentary  series.  In  these  liatholiths  the  granite  i< 
almost  mas-ive.  In  all  cases,  howcx'er.  where  the  upii-injr 
Ul'aliite  rock  ha.-  develojied  a  folia'ion.  this  confonn-  to  the 
course  of  the  liorder  of  the  liatholiths.  and  tlni-  to  the  stiike  of 
t  he  siirroundinji  rocks. 

It  is  iiiteifstinf;  to  note  that  the  ii'ea  emiiraced  liy  the  accorn- 
paiiNinir  maps  shows  liatholiths  in  ■,\  staues  of  dissection.  'I'hus, 
the  clome  composed  of  limestone  .'i:  d  aniphii  mlite.  on  the  apex 
of  which  Duck  lake,  in  the  middle  of  the  township  of  Chandos. 
is  siiuateil.  has  evidentl\'  lieeii  arched  upward  ky  a  sulijacent 
mass  of  };raiiite  forming;  the  core  of  the  liatholith.  which  jiianite. 
however,  has  not  yet  been  loached  liy  erosion.  In  the  Momnoutii- 
Cardiff  liatholith.  a  central  firanite  area,  with  its  surroundinii 
zones  of  lini(>siiines,  etc..  is  laid  hare.  In  the  .\nstnitlier-Hurl(>i};li 
liatholith  the  erosion  has  goiu   to  a  depth  which  is  just   suilici'-tit 
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In  thinly  folialcd  j;n<'i~-<-.  It  i-  ilii|i(i"iMr  Hi  M'|i:ii:itc  tin-  -cvci-il 
v:iii<'iii'>.  'I  lic.v  cciM-litiitc  |iicini(--ivr  ilc\clii|.infiit-  nl  mif 
alKJ  the  -ainc  lua^ina.  an. I  arc  ililVficnl  pliaM-  nt  ulic  ami  I  lie 
>ain<'  i'.Mkiiia>~. 

'I'll -inili'-i^iM'i--   i-    iini|ciul.t('ill\    111'  i^n('iiu>  uiijjin.  and   is 

vcrv  unifiiiin  in  ii-  niini'ialnjiical  riiin|"iMniiii.  ilirtciintr  ili^liiirtly 
fn.in  \\\v  -(•(liiiii'niai>  m  |.a  i :  '^ni'l.-i-.  ni  ilic  arra.  A  .Iflailcil 
il(-.('ll|ilion  111'  il-  -CM 'la  I  \ar.i  :  ;c,-.  In;ictlic|-  uilii  I  lie  evidence  Im 
tile  -tateinenl-  made  .■.mii'iniii^       e  cliaiacter  m|   llie  iihi\eiiienl- 

u  liicli  it  ha-  iindcii; •,  arc  |iiT-enled  in  the  -.|M'cial  chajiti'i   "  liali 

deals  with  lliese  sianitc-  and  iilaliite  unei—c-. 

The  iniiveiiient  cif  the  iiialiite  inannia  a|i|icai-  I'l  iiavi'  '  cen 
>hiu  and  unilnrni.  N,i  c\  idciac  .it'  \  mIciiI  cata-t  i..|ihic  acti..n  i- 
I'lUind.  The  invalid  mi-k-aic,  .if  cm! -e.  |icnelialed  1  •>  JicLinia- 
tilc  dil^e-.  \vliii!;  in  -.mic  ra-c-  I'aill.v  -walln  lliimilih  llieln,  lli- 
ilicai  ili'i  thai  v\l.de  ih:'  l'i"N-  wcic  .u.linai  il\  -ulliciently  [ila-lic 
t,,  \i,.M  III  the  .|.-i.iinilllii  inllui'ljcc  lit  the  ii-iliii  iiiatiina.  I  he 
limit  .il  thi-  |ila-ti.it\  \\a-  -.  Mi.-linic-  c\rcc.ic.l:  'he  li.->illv- 
-,,  I'liinied  licilii;  tllle.l  u  it  h  jiciMaal  itc.  u  hii'liicinc-cnt  -  t  he  la.  , 
sui\i\!nn  |i.iitiiin  i.itlic  L;raiiitc>  nia;;nia,  !>>  thi>  im  i\ciiienl . 
when  the  invaded  inck  ha-  Lccii  t  In  nniiuhl  v  i.i"kcii  an.lliciic- 
Ii:il,.,l  in  all  .liivcii.in-  li\  I  he  '^laiiiic.  it-  lialiiccnt-  can  In-  -cen 
t.i  lia\-c  -l.iXil\  -c|iafatc.|  I'l.mi  .me  an.itlici'.  ami  t.i  ha\c 
.liill'.l  aua>  in  the  lii..\inu  •;ialiitc.  A  -uaim  .  .1  -cjiaiatcil 
t'rafiinents.  in  I'a-c-  uheic  the  ni.i\ciiii-nt  1:,-  let  liccii  t....  i;ivat. 
can  iit'tell  1  le  cleaii\  seen  t..  lia\e  .uiLiitiall)  Imincii  a  [.mtinn  nt 
line  and  the  -aiiic  ma--,  t  lie  |iii-iti.iii  aii.l  (Hitlim-  .•!'  the  -e\ciai 
I'laiilneiit-  licin;;  -ilcli  that,  il  l,liilli:lil  t.M:cthcr.  thi'>  unul.l  tit  iiil.i 
.nil'  an.ithci'. 

A-  in.licalc.!  .11!  the  liiap.  ill  ceitaill  |iiacc-  ■  m  the  l>alic|-.itl 
-hect.  the  t;iatiite-  haw  -. .  .■..ni|,lelcl  v  l.i.iKcn  up  a!ca-  nt  the 
invade. I  !-.Md%.  ami  -. '  t  li..iiiii;;hl\  |iciict  i  alcl  them,  that  llieic  lia- 
ic-iiltc.l  a  iifci'cia.  .•■iti-i-tin;:  nt'  inimcn>c  -warms  .it  tiaiitiient-. 
i;i-c:it  an.l  -mall.  .-.imp.  i-cl  ..t'  atii|ihiliiilite.  lime-t.nic.  ct.-..  il-iiall> 
111. lie  111-  le.-s  aliciilar.  -.-atteicl  thi-.niuh  the  jii-.-.iiitc.  -.miclimc- 
-.ime\vli;it  -iil'tcncd  an.l  cl.iiiu.i.cl.  an.l  liei|nent  i.\  .iltiTc.l.  ..i  .•vcn 
pai-tially  dis-.ilvi'il  ami  iiic.iip.Hate.l  li\  the  Hiatiite  m-iiima.  .\ 
well  ilelitie.l  .i.'ciiiieii.'c  nt  thi-  kind  is  seen  in  tiie  ili-lnm  ali.mt 
jiuilciirh  {'alls,  in  he  -.iilthwe.-t  cnllie!'  ui  the  tnwii-liip  nt'  that 
name:  al>o  al.nifj:  the  -ntitheiti   pnftinn  nt'   Kasslialmsi  lake    in  tlu- 
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outline  of  the  ilivinliiii:  riia.-scs.  This  slnictliii'  is  well  -hnwii  on 
the  };('nlo<;ic;il  in;i|).s  wliicli  acciiinpaliy  tlii-  ii'pnit. 

The  iiKist  (•(jinpiicalcil  t'i,l,|inj;s  iiK't  with  in  the  aiv.-i  arc  thusc 
whirh  arc  xtm  tn  the  cast  ni  the  i,'i('at  .\li~t  ruthcr  ami  lluilfijzh 
liatiioliths.  ill  t'i.'  ili  'lirt  uhcic  the  t''iiir  t(i\Mi>hi|w  i,i  ('hainlds. 
Alistiiitiii'r.  Mflnui.i,  ami  Buiicijih  iiiccl.  Ilcic  the  sfiiiiiiciitaiN 
M-lics  is  flalii\ril  liv  the  Aiistiiit  hi'i' and  Kuili'liih  liathniith  ipii  thr 
\M-t.  alul  l.y  the  Mcthilcli  lialhnhth  mm  the  cast,  while  ;i  thilil. 
th"U5;li  siiiaiicr  liatlmlith.  uhn-c  cciitie  he-  in  the  .-sniith  lia\'  nt 
[."III  lake,  cuts  U|i  thiduiili  the  iiiiiltlii'  nt  liic  lich.  anil  lunninL' 
lA'i  111  the  -iiulliuc~t  liclicalh  the  -llata.  raU,"-  the  -tiike  of  the 
lattei  til  hciiij  hack  Uiiiiii  it-eh'  in  a  well  niarkeil  \-.-ha|ieil  niiM-: 
while  the  uialiite  hnlils  all  ili.liien>e  liiiliil'er  .if  frai;iiient~  nf  the 
invaileil  nicks. 

(  >iie  iif  the  must  stiikiim  ie>ult-  of  thi,-  fnliiiiii;  i-  a  Imi;;  -\n- 
cliiii',  wiiich  can  lie  tiaceii  fur  hftceii  miles,  r'lnniiii;  a|ipiii\im- 
alcl\-  in  a  ninth  aiiil  smith  ilirectimi.  wlid.se  a.\is  can  he  fnlluweil 
fruiii  lilt  N.  ciince-.-iiiii  \  II  nf  the  tnwiiship  uf  Uurlcii;h.  in  a  >iinie- 
wliat  -inuiiiis  cuiir-e  tu  lot    1.  coiice->iiiii   .\  I  nf  Chaiiiios,   licMiml 

which  it  ile\elop>  into   a   11 f   fault,     'riillic  ea.-t.   this   is  .-iic- 

ceeiicil  liy  an  anticline,  who.-c  .-i.Nis.  t.-ikinua  somewhat  coii\erj;eni 
ciiui>e.  call  lie  traccil  liiim  the  re.'ir  of  coiice~-ioii  |\  ,,(  .\n>iiii- 
ther.  thiouiih  conccs>ioii>  111.  II.  ami  1.  on  jot  :;'.!.  into  lut  I!  of 
the  I'lactioii  of  ('haiiilos.      lartlier  east   the  strata   liecome  foMcd 

al"':'i  an  east  tiiiil  west  axis,  to  conform  to  the  mass  of  the  1 n 

Lake  iiatholith. 

'I'll  the  north  ol  l.oon  kike  the  strata  assume  a  much  more 
nearly  horizontal  attitiule.  In  the  (iisliict  aliout  Idick  lake,  on 
ciiiice-sion  Xl  iij  Ch.aliilos.  the  Umlerl^inii  Siranitc.  here  iii\i>ilile. 
constitutes  a  luiiieil  Katholith.  the  strata  ilippinu:  awa\'  from  the 
lake  on  every  siiie.  having  a  ilistinct  i|Ua(|iiaveisal  attitiule.  The 
limestniio  cover,  however,  ifmaiiis  intact,  ilenuilation  not  liavimr 
projires.seil  sullicii^ntly  to  lav  l.are  the  uiuleii>iim  granite  mas,-. 

To  the  northeast  of  this,  .-iloii}:  the  roaii  runniii!:  Iietwe(>ii  con- 
cessions XI 1 1  ami  .\l\'of  Chaiulos.asfarastheeast  sjilc  of  the  town- 
ship, anil  for  a  mile  ami  a  half  in  the  siicceeilin;;  township  of 
W'ollaston,  there  is  a  tract  of  country,  which  is  alioiit  a  mile  ami 
a  half  wide,  over  wliiidi  the  strata  display  a  series  of  jientle  un- 
dulations. Iieins  often  nearly  ll.at.  \'ertical  .seetioii.s  show  in  places 
intercalated  sheets  of  anipliilnilite.  in  all  proliahilitv  represent inj; 
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(■(■^-iiin  \lll  111' the  tcittn>lii|)  (if  All^l  nit  lici-.  a  (li.^taiicc  cil'  alMiiil 
iiiiictccn  iiiilo.  \\  lictlici' it  pa^.-o  >lill  I'artlicr  td  the  imilli  it  i> 
ilillicull  til  i|ctfi-!iiiiic.  since  IjcVdiiil  tlii.-  |iiiinl  llic  fiilialinii  nl  the 
i|i-.tiici  >liikrs  in  the  salnr  dilfrlinn  a,~  llir  lault.  liUt  'in  fvi- 
(Iciirc  ill'  its  cunliiiual  inn    in    this  ilircct  imi    was  nhsiTX  cil. 

'I'iiis    lault     is    nut     line   wiiirii    was    |iiiii|uic<i    li\     nioNcincnt 
wjiii    .    Villi    placr   allrr   llir    iiitiusinii    nl    llic    hal  Imiil  li    was    i-uin- 

I  'i-'i-ii  a:-'!  il;  nirk-  i  il  tlir  alva  hail  lici-iinic  rii|,|  anil  snliil.  || 
\ia-  'ii-\(!i-lii  I  a'  nut  t  III'  t  illir  nl'  t  lif  n  ini|il('t  ii  Hi  nl'  t  lie  I  .at  liiilit  11 
11;!  .^inii.  Will"  till'  ^lanitf  111  till'  liat  linlit  II  Was  su  lar  rmilcil  as 
'■■  Il  \c  (.nip  .'ti'il  llir  ili'\f|ii|inii'nl  nl'  tlir  Inliatinn.  thus  pin- 
iliHliii;  'inri-  ■■  ^laliilc.  wliirh  in  the  lattrr  slam's  nl  il~  i|i'\('ln)i- 
ini'iit  liiu-l  lia\r  1  itIi  a  nia~~  nl  i-xcy  iiirirasiiii;  \i>rn-il\.  ainl  at 
the    liiiii'   nf   ihi'   lailhin'^    nillsl    ha\i'   ln'rnnii'   nrail\    -niiil.       \\  hrli 

II  hail    li'arhi'il    tlii-    -la'.r.    stlcs-c^   ili'\i'ln|ii'i|    in    tlir    area,   whirli 

Icii    In   till'   |l|-ni|llrlinn    nl'   1  111'   fa  1 1 1 1    al-llH   till'  I'a-I    Hill'   nl    till-  iliMllill' 

lialhnlilh.  -iiiiilai'  in  a  wa\  In  that  whirli  riil-  nil'  llir  I'asli'in  -iiir 
u\  ihi'  ilniiii'il  U|ililt  111'  ihr  linla  niniinlain^.  It  i-  imt  niaiknl 
li\  aii\  ~liai|il\  ili'linnl  linr  nl  I'lartiiir,  liiit  it  i~  a  linr  almi^  w  liirli 
the  |.  Jinii  nl'  liii  niii'i-s  nil  iitlii'T  -iili'  >;il'l'i'i~  all  aliiupt  rhalifir 
in  .iiii'ilinii.  A-  will  hi'  -I'i'ii  ill  till'  lnwii-hip>  nl'  llai\i'\  ainl 
IlilllriLlh.  ihi'  -liilsi'  nl'  ihr  Inliatinn  nl'  ihr  l.alli'  lilli  nil  t  hi'  wi'St 
<i\  ihi'  iaiill  Inllnws  ;i  l.iim  linw-liki'  riiiM',  wliirli  i~  rut  arln>-  h\' 
ihi'  allim-t  -liai'iht  iinr  nl'  llir  I'aiill.  ' 'n  ihr  ra-l  -i.li'  nl'  ihr 
I'ailil  ,  nil  1  ill'  nl  hi'i  ha  111  I.  I  lir  Lliiri-  \i  Inch  l~  iilciil  ical  ill  chalaclcl' 
with  ihal  nl"  ihc  ic~i  i>\  ihc  halh'  lilh.  ha~  a  -liikc  which  i-  parallel 
In  I  hi-  I'ailll  line.  Till'  aclilal  line  nl  llie  I'ailll  I-  lilleii  Willi  cnalsi' 
prmnalile,  while  .like-  nl'  tin-  inck  al-n  alinllliil  alnin;  llie  cniir-e 
<<\  the  iaull,  'llie  akiiipl  clialiue  in  the  .  Ii  led  inii  nl'  I  he  -liike 
I-  e-pi'ciall\  well  -ecu  al  I  he  ea-l  einl  nl  (lah  lake,  where  the 
linilii'.  :\\  miei~~  nil  I'lllier  -ide  ni  'lie  laiill  -Irilsi'  iieail\  al  iii;hl 
all'^le-  In  nil  allnlher  The  liekl  e\|ilelice  liele  -hnVV-  that,  as 
aliiiM'  iiielit  lniii',|.  ihe  iiilrn-i\e  liinM'iiielil  nl  Hie  halhnlllh  hail 
keen  piacl  icall\  cnnipleleil  llie  cnnlnn:  nia~-  heini:  Iieari\  ~nlii| 
when  the  laull  i  lc\  elnpei  I ,  and  ihal  llie  la-l  pnilmn-  ><[  the  iincnii- 
-nlhkiled  inaiiliia  weie  I'nice.l  nii'  niln  lie  aclilal  plane  nl'  I  lie 
li^-iiie.  a-  Well  a~  iiiln  -iiiallei  ac,  c-~nr\  I'raiiuie-:  lliu-  Ininiinf; 
lie  iiia^-e-  nl  pi'!;nial  III'  and  1  he  pet;iii:ii  lie  di  ke-.  w  huh.  as  aluixc 
ini'lil  inlii'd.  aie  \i'r\  aiiundalil  alnlii;  llie  line  nl  lallll.  'llie 
ail   I  ha  I   I  hi'se  liiidie-  nl  pernial  lie  lade  awa\   ilil  n  t  lie  main  triaiiile 
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the  white  i'i'>>t;ilhii<'  hnicstonc  or  tii:ii'l>lc  is  an  altciatiou  [)iiiiliict. 
CilriDUslv  ciinuiih.  in  a  few  places  in  tiie  tdwnsliips  of  Metiuieii 
and  ('a\eni!ish.  tlie  intense  ini'tainoi|ihisin  whieii  has  overtaken 
the  hniestone  where  it  oceiirs  in  tiie  fiieat  lielts  siirrounchiii;  the 
hatiioiiths.  convertitiK  them  into  while  maiMe.  has  l(>ll  small 
remnants  of  tin-  luialtereil  lihle  limestone,  which  have  esc'aped 
nu'tamoi'phism.  enclosed  in  the  ,t;reat  lielts  of  white  marlile. 
The  survival  of  these  icnmants  of  the  oii<_'inal  mc-k  affords  addi- 
tional pi'oof.  if  any  were  needed,  that  these  highly  alteicd  lime- 
stone- havi'  developed  out  of  a  line-jrrailied  blue  limestone,  ipiile 
unlike  them  in  appearance. 

'rhere  is  reason  to  liolieve.  as  will  lie  shown,  that  the  altera- 
tion to  which  these  limestones  have  lieen  sulijei  ted  was  produced 
liv  coiit.'ict  nielamorphisni.and  is  due  to  the  sreat  iiianite  intrusioii> 
which  penetrated  them,  rather  than  to  an>-  orojrenic  mo\-ements. 

While  these  imdNS  are  in  almost  all  case>  tiue  limestones 
they  are  found  to  lie  dolomitic  in  >onie  plac<'s,  and  occa.-ionally 
pass  into  true  dolomites.  The  presence  of  magnesia  in  them  i.s. 
in  some  cases,  connected  with  the  occurrence  of  intrusions  o| 
lia-ic  p>ro\enic  mcks. 

.\lthoiu;h  ureal  de\eliipments  of  pure  lime>1one  are  jound 
in  m:in\-  parts  of  the  area,  as.  for  inst.'ince.  aliollt  .iaidi  lake, 
in  the  town,-hip  of  Methueii.  and  I  »eer  lake,  in  the  township  ot 
Cavemlish,  the  liniestone  hands,  as  a  k<'"<"'':'I  m'"'-  •"'''  more  or 
less  impure,  ouim;  to  the  presence  in  them  of  ^rain-  of  \arious 
silicates,  as  well  as  owin;;  to  the  existenc'c  of  numerous  inleist  r.at  i- 
■'  'd  hands  of  uneissic  roidvs,  and  amphilioliles  of  various  kinds. 

The  uneisso  whii  h  are  found  associ.ated  «ith  the  limestones 
of  two  classes.  To  the  first  of  1  he-e  lielonii;  jiiieisses  \\  hi(dl 
are  re.ally  poUions  of  the  iiitrusi\e  jiianite  of  the  li.atholiths, 
that  have  pein'tiateil  the  linie>loiie  series.  ;iiiil  have  liecome 
foliated  liy  the  movements  whiidi  ha\e  induced  this  structure 
in  other  r(l(d^■  if  the  area.  These  giiessies  are  redili-h  in  colour, 
and  ha\e  the  characters  of  fitieissic  Kranite,  ami  may  either  run 
parallel  to  or  across  the  liandinjr  of  the  limestone.  The  pro- 
portion of  this  \ariet,\'  of  (iiM'iss  whicdi  is  present  is  in  many  cases 
verv  coiisideralile.  as.  for  iiistani'e,  in  tiie  hand  on  the  e:istern 
s^         .  the  .\nstriither  hatholith  in  the  township  of  Hurleif;h. 

To  the  secomi  class  heloni:  f;iieis>es  uliiidi  are  really  intei;ial 
parts  of  the  limestone  series.     These  eviilently   repres(>nt   samh' 
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phicc  tlic  h(iiiilil"nil('  i:i  |iart.  A  [lalc  irii'i'ii  ciilnuf  has  iicrii  u.-^Oil 
oil  ihc  Kaliriiilt  .~licct  In  ri'|il('scnl  t  he  alii|i|iilMilil('<,  uliicli  cnlnur 
si'i\c<  well  111  iiiilicalc  till'  ii'latioii  i>(  ccilaiM  vaiii'tic^  tn  tlip 
fialilirii  ainl  ilimilc  int  rii-n  iii.~  nf  the  area,  uiiirli  arc  icpic^i'iitcil 
liv  a  ilc('|ici'  >liailc  III  jiri'cn. 

Tun  111  the  liiii>i  illi|i(iMalll  varieties  nf  tlie~e  ain|ihi!  .ilitt'S 
are  -e|iaralei|  linni  the  re~t .  ami  aic  repre~eiitei|  liv  -|iei-iai  ilo.s- 
iiznalinii-  (111  I  lie  nia|i.  (  »lie  nf  lli(-e.  wliicli  ha-  lieeli  TeriMPil 
tlie  leal  her  aiiiphil  mHle.  alwav-  ncciir>  in  ,iiii  ha  In  I-  iiilersi  latiUeii 
wilh  ii  iiie>l  line  :  anil  iieri\('>  il-  name  trnin  I  he  riirinu~  I'ealher-hke 
i|e\i'|n|inieiii  ,,i  lariie  -kelelnn  ini|i\i(hlaU  ni  hninlilenih'.  or 
|iyrn\ene.  whieh  apjiear  nii  I  he  jilalie  nl'  the  ~I  rat  illeatinn  nl  tlie 
I'li-k.  aiiil  uhii-h  i;i\e  m  llie  '.■■rk  a  -tiikiiiir  a jipearance  when  it 
is  -phi  in  this  ilireciinii. 

'i  he    niher    \aiieiy    nl    alnphil  nlite.    uhirh    ak- ■eiils    fre- 

i|ilenll\-  a-  hea\\  kaihk-  ill  I  lie  li  liie-lmie-,  i-  t,i  a  lilleh'  '.■rallllla  r 
eliaracler.  wil  hnui  \cr\"  ih-liliM  Inhatinii.  ahij  nii  I  he  wealhereil 
-Ullare  pre-enl-  a  illillnrni  kin  liiilililel\-  -peejxleil  appearaliee. 
n\Mni;  In  the  inliiiiale  a--ni-ialliin  nl  I  he  iiiiliiile  main-  '<^  hoili- 
lileliile  ami  lekl-par.  (In  t  hi-  aecniinl.  ilmin;;  I  he  pi  n-eciil  |n|| 
n|  the  tielil  Wnrk.  ihi-  \aiiely  ua-  i|e-ii;nalei|  a-  I  he  pepper  ami 
-all  aniphiknlilc,  ami  in  the  lenciiil  nl  the  I'alirrnl't  -heel  i-  i|e-ii;- 
naieil    a-    liraiiiiiar    aliiphilinliti', 

'The  ■lelerininal  Inn  nf  ihr  nrii;in  i<\  llie-r  alnphil  .iile-  lia- 
keeii  niif  ,,\  ilic  nin-l  ilillirlill  pmnleiii-  pie-  ■nteil  in  the  -luilx  nf 
ihi-  area.  Il  i-  at  i  he  -alne  liiee  niir  nf  i  he  inn-l  ilnpnilalil 
A-  a  'e-i||l  nf  1  he  k,.],!  wnik  H  lilrh  lia-  I  cell  ran  lei  1  niii  ,  il  ha-  keel; 
:i-eeMaineii  ihal  1  lie-e  inrk-  ha  \  c  i  il  lii'lialei  I  ill  a  w  ii  lel\'  i  li  \  er-c 
inaiiiier.  Il  ran  le  -hnwn  ihal  i-eilain  nl  ihem  are  allereil 
llllieiiii-    inl  Ill-inn-.    ,■!-.    fnr    m-iaiire.    i  he    i;i,-,niilar    a  inphil  mlile-. 

"hieh   rill    lhiiiiiL:li   I  he  liine-iniie-  nii    I  he    -h f   .lai'k    lake,   in 

the  Inwn-hlp  nf  .\ielhiirli.  .alhl  which  li.a\e  ihr  fniiii  nf  nii.  |ni|l  ilei  I 
ilike-.  Other-,  a-  the  lealhei  ,a  Inphlknlile.  ran  le  prnve.l  In  1  le 
nl  -eiliineiil.ai  \  niiijin.  repre-eii  1 1  111;  rei  I  a  1  n  kanler.  limi  nr  le-- 
-iheenll-    nl    i|ii|nniilir    I  ami-    ill    I  he    nrlLlin.al    lillie-lnne.        Ill    fael, 

all   -lai;e.-   in   ihc  pa--ai;e   lini a'  In  i| ihei    have  1 n   fniiml, 

1 1  ha-  al-n  keen  prn\  cil  I  ha  I  i  lew  here  aniphlknlite-  ha\e  keen  pi  n- 
ilileeil  nil  ,1  laii;e  -rale  finin  1  he  alleralioli  i  if  t  he  li  IliesI  niic-  1 1\  I  he 
inelainnrphir  aclimi  nf  ihe  ur^mile  liallmliihs.  Il  i-  fmiml  thai. 
iHiilei"  inleii-e  niel  .a  ninrrihi-ni.  a.  nuinlier  ■..'!  rnr  f:  l\!>!'-.  \('i\   :!itVer- 
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IkiikI   in   tlir   liiiiotoiio   on    l.H    I's.    r -.-MMn     X,    ainl    lot    2\K 

ciiiiccs^iiiii  X  I.  of  ( ■aiilit'f. 

The  111  aw  liali'ls.  or  lioillc-  nl'  alnio>t  iiia,<-ivc  ,L;iatiular 
ainpiiiliolilo  wliicli  aif  lodii'l  intiM-t  laliliiMl  with  tlw  lii.icMoiii-s 
and  Icatlicr  aiuiiliiholilo  m  many  )iart~  n\  \\\r  area,  an.l  uim-li 
arc  t\|iirally  .IcvcIo|mm|  on  llic  road  lUinniii;-  i.clurcn  conic.—ions 
Xill  and  Xl\  111'  Cliaml"-.  almost  ri'iiainlv  rcim-fnt  intin-ivc 
-ills  or  lloor-  r.inni'cird  uJli  ilir  n-ntrc- .,l' I'lup- '  m  rcpiv.-mtrd 
liv  ihc  ;:rcal  dioiilii-  intin-mii-  in  t  he  Mint  lii'in  pari  ol  thc.-ainc 
toun.-liip. 

A  small  liody  of  inlru>iv<'  a  iiipliiliolilc  i-  al-o  sim  n  on  lot  .'s. 
,.,,iiriv-ion    I   of  An-tiwllirr.      Tlii.-.   altlioiiiili   il  i-M,Mnall  llial   it 

i>   not    rcpri-i'iUrd   as   a    -cparalo  arr: llir   niap.   i-   jiroliaMy. 

judi;in^  from  il-  pi'I  loizrapliiral  rharaiii'r,  iiciii'l  irall\  ronnci-tcd 
with  the  lonn  narrow  l.ody  of  the  same  loid^  wliifli  i.-  found  on  the 
Huilciiih   road  in  tlic  northca>t   cornel-  of   the   adjai'i'nt    township 

of    Huilciilh.      Thi'  amphii.olili'   in    .|Ui-lioii    holds   a    i -idi'ialilc 

i|Uanlit\  of  mii-a.  and  rontain-  many  litllc  i-onu!;ali'd  vcindikc 
inrhiMoii-  of  pegmatite.  Thr  rompo-itr  vnrk  thil-  ivpivscnts 
cither  a  tine  example  of  a  mixed  ma.iima.  or  an  exanifilc  ol  all 
amphiliohte  lhoi,>ui;lilv  pcnctiatcd  Ia  an  invading  granite  majlina. 
Amphil'olile  of  a  similar  character  to  thi-  is  al>o  tou;iil 
elsewliere  in  the  di-tricl.  In  a  <carp  on  the  north  -ide  oi  the  roa.. 
ciiis.-in^  ihe  lot  al.ove  mentioned.  lhi>  micaceou-  ainphiliolite  is 
seen  foinuni;  the  lower  portion  of  the  cliff,  while  above  it  aie 
expoM'd  a  >erie~  of  >leepl.\  tilled  -liata.  consistin;;-  of  ihin  alter- 
iialiie  Land-  of  liniesione  .and  leather  amphiliihte.  which  -I  rat  i- 
lied  ,-eiie>  i-  aKrnptly  clil  off  l,v  the  lower  micaceo;i<  amphd'olile 
into  which  it  dips.  'I'lie  relation-  heie  -eeiii  to  mark  the  imca- 
ceon-  ainphiliolite  as  an  intril-i\e  m.as-.  and  H~  pel  iou  raphical 
re-einlilance  to  other  iiodie-  of  ampliilmlile  in  lli'-  pari  of  the 
reiiioii   -eem   to  mdicale   1  h.it    ihey.   loo.  are   proliaiil\    of    -imilar 

oriiiin. 

'I'lie  de\elopmenl  o.'  aliiphiliolile  oul  of  lime-loiie  I  ly  llie 
action  of  the  maiiile  lialholith-  need  not  lieic  l.e  further  referred 
to.  as  It  is  cim>idered  in  detail  in  that  section  of  1  he  report  dealing 
with  the  jriaiiiles  ,,f  the  area,  and  the  coiitacl   aclioli  which  tliey 

c.Ncrt. 

It  is  also  hifihlx  pmlialile  that  much  of  the  ainpliiliohle  so 
intinialclv    a^sociat(■ll    with    the    liniotmie   and    the   sedimentary 


■I  iM.(M.I(    u,    >l    |{\  1.^  . 
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«M..,-,  „.|„v..Mr>  1,..,|.  „,■  nH.,;n„„r,,l,„.,.,|  volra,,,.  .si,.,  u  |„rh 
"'11  •■xi'l^nn  ,1,..  vnv  nnmK.i..  ,,.h,,i„ns  oxi>,in.  l-.u,...,,  tl„.  ,u„ 
';i->--  ..I  mrk~.  :,n,i  tl.,.,,-  tV,..,,M.nt  ,,a.s:,^,.  in,,,  .„„.  ;„„„|„,- 
In:,,  v,.|.-,.,Ml,-  ,n,v...  u,.,-,.  a..,iv..  i„  tl„.  .ji,,,i,.,  i,  ,.|,,,,,v  .|„„.,; 
I.y  .  K>-.-a,  ,|,.v,.l„,„n..,„  .„■  o,,l,„,,|,v,-,...  ;,n,l  H,„ilar  „.|M,i,.  ,.,„.k. 

Ill    fill'    ,U\VI|sl|||,    ,,,'    |..-,k,.. 

,        '"  "'''''"""  ""l"'a,n|,hii,„ii„,  ul,„.|,  ,,,.,„■  i.,„ .„,„„„ 

'l"-'';-'->.;vrn,l  .,va,   i,„  nisi,,,,,  „f  .,|,l,,„  i„  ,,„:^„,„^,       .^.~^,^; 

-n-  ,|,-n,,.,,,sl,,.,i  ,-,.,,,,,  ,1„.  ;„„,,|„|,„|„,,  ,,,  ,|,„„.  „_^,^^,^.^,  ^.,_^^_^^^^^^^ 

"'""';"  '.'^'  ""•  ~''^'! '■•i--mu>,„„s.     TIm.v  aiv  ,.„,„,„,.,„|  „^ 

|"l^''l^   l.as,,-  .:,i.l„.,,  .■nM,M,ni„.  a  .^Msi,!,.,,.!,!,.  .,„„„„,   „n,„n,- 
''''•".'''••  "l|"■ll■l'""'■^.■|■.  IS  „l„,,.aM,|,„„|,al,ivahvavs  ,„■  ,,.,-„n,|-„-v 

:"''n"'-  •"■;i"-""nM„„s.  ,1 .,.,. .,ii,v,i„.-,i,.,„„.  ,,:,.| 

'■'''''■'-v.-l„,,,„fTu,|,„..|,i„„,„.k,a,„llM,n.a„„.,n,aivs,„.,.iaii; 
7"""    '"    '!"■;"'""•    -'"'■"    ""-    i'--   a   Milk,,,,   i„(l,.,.M,-..   „„    ,1,. 

"'"'•''   'V'"   ~''''^"'-  '■"""■-'    "•   ""•   ni.,1-   l,.v,.|   ,.|,ara,-„.,.  „f  ,|,o 
-um,,,n,|,i„  ,,„,,,.„   ,„„|„,|: .v   |„„„.„„„„  „„i   ^,„„ ,„|.,,,^ 

'/''"■""'^"'::"'"^"'-'""'"^   ,li..  llaMiMo-   r,.a,i„nl,„sU,„4;i 
'"        '••  — l"l-..T,l,|,„.ai,.|    l,ak,..  ai„|    ,i„.  .., i   ,„,.„,,„,„,, 

■    .-:ni,,M-,,a,l    ,,,,!,,,.  ,:,,,,  :n  ,,,■,!,,.  ,,,ui,sl,,,,-, ,,■,,,,,,,,,. I.,,,, I 
.      IM„„.   as   u,    I   a~   ,l,a,    ai,.„n    Ka,!..  lak,.,   „,    ,|,.   „.,„.|„,,  ,„■ 
,     ""■""  "'■  ^""     ""■^'■"■■"    '"■■'"    '"    -n,l„.aM..n,    ,;h,i,„„-.an     ,„„ 
■<■-';"  "•^'■'"l""ta|„.,,hy-,.-„„,.,l„,„,n-n,„„li„o.  ,.,„.]..    ,,„|,„ 
l'"''l'iH.|,|s„,Ms,,,-,|„.  la,,,.,-,     A,unn„.l„,|„  „,,..,„,  I,,,., ,,,,,.,., 

-nn.sH,.i,  ix,„\v„ii.,M„„,  ,.,„,,i,,„„,iva,.i , I.,.  Mnk,:, „■,];;; 

llllH-tnli,.    -,.,H..     whl-l,     il     |„.||,.||al,>, 

\VI„|,.    ,h,.    .:,|,|,,,    „„ „    ,,„,    „^^^,,,^^^    _,^_^^^|    ^^^^        ^^^^^^ 

";"""■'"    •"    '-l.ara,.,,.,-   ,l„,,„.l„„„    ,  I,,.,,-   ivs,,,.,,,  v,.  a  .vas     J„„     „r 

"  ''""■'■';""^"'";'   """  a   'n.,„l„.,-  ,„■  van,.,,,.,.      Tl„s  is  ,.,,„„.i,|K. 

U.     aMo„    a„,!al.,Hu,.|U,.„„,„,|„.|ai^,.,al,l„„,„ass„..a,,|„, 
>'    niH.n,    l„„-.|,..  „,   ,;|,,„„,,,„   ,,„„,    M,„„„„„„,       .,.,„^   ,^^,,^,_.    ^^^^ 

,;  ■'■;■ ' '■:'^^"'"  -^  '"■  '''^" ■-'"■  'i"v.'Kr~  .-.,„  a  i„„iv  ,„• 

"7"""'"'"   ■'■""   '"■"■      ^    -  'l"ta.l,..l   a,a.„„n,    „f   ,l,„s,.  ,|i,r,.,.- 

-■ntla  „,„,„., „!,„.,.  i_,,,,,    ,„   ,1k.  s,.,.,i„„   „,   ,|,i,         ,„,, 

'lev,„o,l  ,,,  ,1,..  .■,,„si,|,.ra,i,,„   ,,r  ,|„.  oaM,r,,s. 

^''''^-•'''''''■'''''''■''''''''^■'■'■'''''''''■^'■'■'''■'''ai,,ir,,,,,,,i,,.i,. ,,,.,,,,. 

«n„.hH.al   ,vs,.,„l,|a,„.,.  ,„  ,1„.   ass„,.,a,..,|    al„,,|.il,„i„,.s.  a,v    ,  l,..„. 
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'■>     rtNi.-iill     111    liclicxc.    the    Iilllliiliir     |Miiliiiii-    111'    .■mriciit     \iilf;inii' 

vcMt^.   wliii-c  ,\|ilii-iiin    |iiiiilui-t-,    ill    ilic  -li:i| r  \iili-,-inir   ilu^-t 

:iMil  a>li('-.  .-Ill  liiiw  ii']iir~riil('ii  ill  ln.-iii\  iil  the  i;ri'al  aliiiihi  I "  ilitc 
liallils  wiiiili  iMTiir  -11  rl.i-cl\  a--iiriali'ii  wiili.  .mil  ulicn  uiaiipfil 
annuiil  llit-  i^alilim  nia--i'-  in  i|iii'-tiiiii. 

Am  il  licr  ria--  nl  im-k-  v  liiili  lia\c'  aUn  l.ci'li  lr|ili-clilri| 
111!  till'  jiia|i  li\  llic  -aliic  L:ivrn  i-nlnilr.  ale  llic  am  i|  I  Ih  i~ilc  inliii- 
-imi^  ullii-h  iiri-lll  ill  ihc  |ii\Mi~lii|i-  lit'  rilllliill.  |lllillr\.  llairiiiiil. 
Milnlrii.  alnl  |ly-all.  'I'lii'^c  im-k-.  ili-lraii  nl'  lirilii;  \ci\  'lark 
ill  riiliiiil,  alc  u  lillc,  alul  rc-rinl  i|i-  liiallilc  ill  a  1 1|  H'a  lalirc,  Thrv 
ln'ar  ::  -IliLiliil  iv>i'liiiilalirr  tn  tile  ajliitir  plia-c  nl'  the  lir'ilirlilii' 
>ycliilr.  alnl  like  llii>  ale  i-i  i|ii|ii  i-n  |  allii'i-l  lArl  i  l-i\  eh  nl'  |i|ai;iii- 
rl;  -!•  ;rl.|-|iar.  'I'lii^  rrkUpar  ill  t  hi-^c  al|i  i|i  In  i-ili'>.  In  i\\c\  i  r.  in 
all  r,,-r~  ulicii'  il  lia^  ln'i-ii  f\anniiri|.  Iia~  |i|ii\i'i|  In  lie  a  I'.-.-ir 
plauincla-c.  Il~nall\  lal  nailniilr.  'I'lii'  Inrk  l~.  I  iii'ivrnlc.  all 
annrl  lin-itc,  ainI  imT  a  -\rniti\  aih!  Iia>  rnn-ci|iiciii  i\  lici-n  rla^-nl 
with  the  ualililiw.  it  i~  i|nulit|i|l,  Imwcvri.  u  lii-t  lii-l  lirlii'l  iralK 
llii-  annri  lin-itc  i-  iml  a  lilia-mt'  a  iii-pliriinr  -xciiilr  lal  lirr  I  iiall 
111'  till-   ualilnn   iiiamiia. 

<  >ii('  111  till'  niii>l  intcii'-lini;  ami  ini|initaiil  L;i'nu|i~  nf  im-ks 
ill  till'  aica  miliiarcil  liy  tlii-  rc|inrl  ■>  ihal  ni'  tlic  ncpjiflinr  ainl 
a>-ni-ial('i|  alkaliiir  -ycnilc-.  'I'lic^i'  arc.  a-  a  rule,  li'zlil  in  rnlniii 
ami  rnar-f  in  yrain.  anil  u<'mMall\  -iiuw  a  iiimv  nr  Ir—  ili-tinri 
tnliatinii.  wliirli  rniiiciilc-  in  ili  rcrl  ii  m  with  llial  nl'  tin'  ^iirrniimliiii: 
rni-l^-.  'I'lii-  I'nliatinn  i~  mil  a  MTnmlar\  ~lructurc  prnilurril  li\- 
thi'  ilctni  iiiatmn  nl'  an  nri;;inall\  nia~-i\r  rnrk.  hut  is  a  priiiiar\' 
stnii-tiiiv   ilc\r|npci|   ilurini;   thr   -nliililjrai  inn   nl'   ihi'   rmk. 

'I' lie  rnrk  ill  plarc>  i li>pla.\  -  an  aluini-nial  cna  ixiic—  in  tc\t  inc. 
pa.^^ili^  intn  nrpliclinc  >ycnili'  pri;iiial  ili->.  in  wliirli  ni,a.--r.~  nt 
ni'pliclinc  a  yaiil  in  iliaiiictcr  ina\  I'c  tnuml.  Tlir  in.-k  al~n  ~lin\vs 
a  i;r(':il  \aiialinn  in  tlir  rekalixi"  al  lUmL-mrn  nl'  the  rnn~litucnt 
mill'  !-.  ainl  lliu-  L;i\r-  ri>i'  in  ln:in\  \arirlal  I'nrm^.  'i'liiw.  in 
plan-,  llic  ncpliclinr  ili-.ippca  r-.  ami  a  piiiv  uliitc  all'itc  sxciiilc 
rc-ult,-.  wliilc  i'Im'U  here  the  rnrk  i<  liiaile  up  :iliiiii^I  e\clu-i\  eh'  nl' 
neplieline.  Klsewhere,  .liiain.  in  the  nrcurrelire-  Iniiml  in  the 
niii'lliea--Iei'ii  pnrlinii  nl'  the  area  eniliraeeil  li\  the  I'laiiernl't  ^lieet. 
the  ina.mna  was  x'ery  rich  in  ahiniiiia.  which  separatdl  nut  as 
coruinluiii  upiin  the  cryslalli/.ation  nl'  the  rncl;.  This  cmuniluin- 
licarinn  sN'eiiite  has  I'cen  iiiaile  the  ha.^is  nt'  an  extensive  iniiustry. 
Iicinji  wnrkeil  t'nr  cnnmiluni  (in  a  hii'ne  scale  at  ('raif;iiioiit.  in 
the  tiiwnship  nl'  Hajjlan. 
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.,.       ,'"'   "  "■  •■-'•••I'ti ttl„.  „„la,..,|   ......unv.u.o  „f  „..pl,.'lin,. 

^. ■nH..uMl„M,,un>l,i,.,,,M,.,,,,,,.n,, Ins  ,.,,,. I..  :,hv.v<f,. 
-"--.>-.-.n,.n    wulMnu.M,,n..   an,laluav.   :n.   ,,/v..v        . 

''V;;;'"'';" ""; - -"■ -i.^' ...,„„.,„•„,..  ,,*;: 

;;"";"-  "  - '-,u.-uiy  ....„  ,„  „,..  a,.  ,„■  ..„„„. ,.    : 

..luav-   „„„„,   ,„   ,,„.   „„„   „„,   ^,..,,,,,^,   ^  ,         ■ 

^VMun,.   |-I:.-.M..    Tl».   M..,.l„.|„„.  M-,.,,,.,.   ,.   |,..l,,v,„|    ,„   ,,„  ; 

.    'V'"   "'"•'    "'"■"•   ""■   i:-i-f:ir:,l   Mn„-,,„v, ,n„l„...,..,| 

.■nx.lv    „.,.,aM„„.pl,„s,.,l   a,,,!    :„va,l,.,|    ,,v   „„„„.„..   a ,.,     ,„' 

;'"'■'--"•  ""•-'-'-—„  wl„.,i„.,.  „„.  1„„..„„„., 

uci>.   liiiilciuli.  and   Mctliucn  rncrl. 

;'"■;  ■  ■^''''.''■'■''•'•'•^'■''•^'-'-'■''•■"■---vii, „„,...:„: 

I   '-H.\.l,.    l'....olo.ln.,-,,,,,.,.,M.,n.\lll, ,■,,,,,,,„,,,         ,,„„.; 

:;:;::■:  :'xn""';'' "■-:""^ ~  ■'.-..•...,.,..,„,,  ;„;,,;;;: 

""  "  ~^i"n  X  l\  .  and  r,.>,„n,no  „.  „,i„i,„|  ,,„„.^,,  ,.,.„^^^,^  ,1^^,  ^^ 
--M..n,,.,..nM-,,rtl,,.,own.lu,,nrAn.,nul,,.M.n,..nnMl.^^ 

'  I--  H..  a  laul^  ulnH,  ..ntnuM.  uMh.  di,v,.non  ,.  T..1  a 
'"I--      '    -    >vn,.l,nal    1„...    ,i,.    ,„.„-,,,„    „„    ,,„„^ 

"■'   "•    "-7'"t    >l.-..t.    and    .    .,„.,.....d..d    „n    ,1,..    .a        ,, 

;;  ';;:'".-.s "";'■. .,r'^.  7"'  '"■ "-'  ""■'-« - "-  i-.t 

'   '    '^'''■-    •■'     ""'•■    ••""'    "    1-1'-    "■    '1,..    ,.a>,     ,„■    Tallan     lak 
'-'■     a|r-a,s     uha,     ,.     ..v.d.n.lv     ,1,..     n,,,,..,-     ,i„„      ,    .[ 

:  ::',,;^""-".''-  - ■'  <-''-.'  -innj„v ,:.,/, 

'''■'    ''"     «""""■    '■'"■••■       ■'■'-    "-"i.^   "<■    liu.k    lak,.   ,;.,.upv 


i.i.iir.cii.^    Ill    H  Miiii  II  iiiN      Ml    iiwiiiiiir    \Ki:\>,   n\i.     :{] 

tllf  silimiiit  III'  tiic  liatliiilitli.  t'lnlii  uiiii-li  thriv  i»  a  i|Uai|iia\'i'r<al 
ilip.  uliifli  til  till-  -iiiitliui'^t  ili'Vclii|i>  iiitii  llii-  al»i\i'  luciilicirii'il 
aniii-liiii'.  'I'lii'  ~!  rui'turi'  i-  tuitliiM'  I'liPijilicalr  1  l.v  tlii'  |iii'«ciicc 
111'  luip  iua>-i'S  III  alii|ilill"ililr.  |iliilia'i|\  i.ntli  nf  iiitni«l\i'  iiri;;iii. 
in  till'  -iiull'..'a-!  rnllirr  111  \li-t  nil  liiT.  'riif^r  I'nliK  r\[Mi~c  llic 
>iiri-i'--iiiii  il'  >liata.  i;i\i'ii  in  .li'-rrii.hnL;  nnlrv  In  the  laMc  lu'luw. 
'I'lii-  taMi'  iliir-  iiiil  inclu'lr  the  liiiii'-ti  mi-  ami  uralilllal'  ani|ilLliii- 
lilc-  uiiirh  iM-ciii-  111  ihi'  -.iiiithwc^l  ul'  I..miii  lake.  a~  tin-  rclatiun- 
iil  llic-r  nirk-,  mi  arriiiint  ,ii  t  lici  r -i  iiiicw  lial  i|i-I  iiilu'il  I'lialai-lcr, 
arc  liiil  ijiiilc  ricar.  I  a  litir  nl'  -iTliuii  lie  lakrli  iiliiiiiiii;  I'nini 
lilt  1(1.  rmici --inn  XIII  III  I'.uilci^li,  ulicic  the  liii;li(-i  linl-  m  tin- 
>\ni-linal  lia.-iii  aii' ('\|iiim'i1,  liia)iiiinl  iiilul  li.  mi  I  lie  line  IicIwim-ii 
riini-(  — imi-  1  a  III  I  II  in  l  lie  -niilliwt-l  i-orncr  nl  Cliainlii-.  u  liii'h  iiia\' 
lie  lakmi  a-  ilic  U|i|ii'i  limit  nl'  llir  iii-l  \  iiiici-- :  ami  II  llii'  iliji  ul' 
llic  -liala  ajiilii;  tlii-  line  lir  lakrii  a-  In  ,  uliirli  i>  a  lai  r  a  \'tM  ai;c  : 
ainl  it  aiiiiiliiT  lim-  111  -ri-limi  he  laki'ii  riiinnK.ncinii  at  tin-  lia<(' 
111'  llir  IcatliiT  aiii|iliiliiiliti'  ivOiirli  -iirccciU  llir  rii-t\-  i;iici--.|.  mi 
liil  I  11*'  till'  line  lii-t\M'i-ii  riiiiri--imi-  \' 1 1 1  ainl  IX  111'  Cliaiiili)-.. 
aii'l  rrii--iiii:  tl.r  -liiki-  nl  tin-  mrk-  tn  tlii'  <iiiiiiiiit  ni  !h,.  -ciii- 
liiM'i'  liira-urcil  al  the  niaruili  nl'  llllik  lake,  lakiim-  llic  a\iMaui' 
ilifi  ainiii;  tlii-  -iTtinii  a-  _'( I  ,  tlir  Inllnuini;  tliirknc,--  I'nr  llic  .-cvcral 
niciiilici-  111    ilic  iiiniliincil  -ci-iimi   i-  nliiaincil: 

l.iliic-lnuc  nl'  .lark  lake ().77ll    feci. 

liil.-ly     wcathciiii;;     i;iici<-,     with     a--iii-iatcil 

alii]i|iiliiilitc-.  (•i-n--iinj;  Ints  J'.l  tn  :!.")   of  i-nn- 

II— inn   I   111' .\li-l  lullicr '>'')[    feet. 

I.iiiic-lniic.  with  liai;  I-  nl'  leather  anipliilmlitc. 

linrlli  <>i  I. linn  lake :{.(l(in   Icet 

\iii|iliiliiiliic  muili  •<(  l.nmi  lake     iMltll  iVct. 

i.inie-lmic    at     liiirk    lake    (iieailx     Hat.    mil\- 

-iirl'aeee\|iii-ci|l.  -a\- ."ill   fepf. 


17,SL'4  I'cet. 
Ill  iiiakini;  tli.'-e  e-tiniatc-  nf  tlie  tliirkiie->  t)(  the  strata  it  is 
assuincil  that  the  liamliiii;  nf  the  -evcral  nicks  rcpre-ents  a  siirvi- 
\al  nf  the  iirifiiiial  lieililiiii;.  I,  eertailii\-  ilnes.  in  the  ra.-e  nf  the 
liliiestmie,-  am!  feather  aniphilmlitcs  tinrlh  >:(  l.nnii  lake,  ami 
pi-nlialilv  line-  ill  the  case  nf  the  nther  nicks  in  this  pnrtimi  nf  the 
area.  It  is  alsn  assmiieil  that  the  rncks  almii;  the  line  of  section 
are   free  frniii  sulinnliiiate  fnlils. 


'u^-nL 


.i2 


l.l.<)l..i,.|.    U.    >l   l(\  M  .    (    w  \n 


An,.,h,,l,,,..  ,„■..,.,„„,  ,|„„,   ,1,,,.,,  ,|„.,„,„,,||,..„^.^,i 

;;;;':~ "  *;■'•••"">. "^ "i-  -"^  ^'i-.  ui,„.i,  „„.asun.n„.nN 

^^"l,.  M..U  „Ml,.,..n„„H.,^. I,,., hM-bu..>„f,|„. -,,,„.„,„.  I,.. 
1-  tllrillMlr.i   l,v   th<.  I|;,-li||i;-    r,,;„l.       'I'l 


tri.Hlc. 
li-  is  uric  (if  the  iiiii>t  strik- 


I II 'I'l' 
•rn 


■        .  1  •  " '      "'•in.  I     ;i||  \  \\  ri 

""'"'"■"'■''■       ""■"■•"l"-l""l,   ni.MVV,.:„.sM.nl,v,li„,;„v.. 

;;;'■''••'■■'■ 'I'MHU-,,,,..  „,  ,.M.i,|,n.  .H,ln.  ,.,  p,.n,.rn.t,.  m,..  ulia^ 
as      ...n   .   v..,.v   u-,|,l    and   i,,:,,.,...-.,,,..  ,„„,,.,„,,,,„.  ,„„„„„„„ 

'"■""'    ,"'     '^"''''""-'    "'-    '■"•■'■I     "■     -lU.'M,,,,,    ,.,.•,„-,    ,lu.     Inn... 

'':^'^V""'  ^'  '"^'''-/""l  '"■''->"'■'■,.  .|v..,i,„  lay  uut   .1,..  ,.,a,lalon« 

1   i"im   i>  Mil   was  (-..11- 


'li..  Iinr.  in  ,|ii,.Mi,,ri.      The   n^iji    ua-  ll.at   a' 


ts 
icliiss 


Mm,-,,.,!.   Mannm  fron.   ,1,..   n.,,    In,,.  „ni,„   „.uns|n,,  ,„    \|,,|,„. 

;'";''■'"":'""    '"    '•'"   ^''""'^'    ^"-^'i-l"    1"H.   ...  .1,,.    \ia,lauaska    lu-r' 
lH.l.l.ni:.,n,u^!,„n,ahn,Mi,.„n„n.,.,„„.,,,|,,,,,,„,„,„.^   -U    \\  ' 

llMs  n.a.l.  u  i,..lMrav..,M.s  tl...  u||,,l,.  w,,|,||  ,,Mli,.  Han.n,n\|i,.,,' 

'm.ialnl.,s,,||,.„■l,,,|,„,,|,|,,,,■,|u.a^..a..M,l,,a,.,.,|l,^,l,,.liam:l,„„n 
-IM-H.    .ort„na„.|v    l,,,-  Mialen.-   „<   .,.„|,„v    ,„„:,|un,    a.    „..|it 

^Hi.l..s,,,,|:..Mnl.,.,,l-,|,,...,,,,,,,,.v,,,.k:an,l,h,.,.n,l,,,u,  .Ih.uUI.. 
-u,h,.ni    ,,„n,,,n    ,„■   „.   ,,„„„„    ,,,^,,„,.^„^    ,,,,,    ,.^.^  ^^^^^^^^   ^^^^^^^ 

:.n..niin^  ..x,-,.!!,.,,,  lx, ,„>,„•,.>.  Tli,.  M.|..,.,i„n  „f  ,1,1^  ,.,„„.,.  ,„, 
'I'"  '■".•" i  was,  |„,„,.„.,  ,.,„T,.s,„,„,linf;lv  nnlnnuna.,.  tm  ,  |„. 
-Ml..r>u|H,,„„L  ,M,lan,|  ,n  ilir  .iis,  ri,.,,  s,,,,...  ,|„.  n.a^^  li„|,|s 
'■..ms..  ,|,n. ..,,.,■,.,„.,., ,v,.  ,,,■  |„||  ,,,,,, II,.,    ,,,„,  ^_.^^^^,_,^^,^^^^l^ 

s..v,.ral  ,,..a>  .al,l,n,  ni.rns,,,,,s.  „|,i,,|i  u,v,.  ns,.  ,,,  an  ,.^,.,:,.,|',,;Hv 
-''■:h,V|...,,l^,,un,,v.an,|u||„.||„„.l„..a-lv||av,.  i„.,.,i  ,.„i,i:,;i 
.Hl.s,„|,,|  |,„„,,,,„  I,,,..  |..„„,.|„,,„.,|,„  ,,„.  ,.„n-n„„„n,„• 
"■  '■'-'■.  I  nnn.la.n,  „,  ,.„„,,„  ,,  f,,,,.,,,,,  .-  th,.  v,||a..,.  „f 
.-,.n,,r  ,n,h,.  ,„wnsli,,,  ,,r  |-,,,,|ay.  ,1,..  II.M.n.s  ,.,,,,,,,,,,,., ,^ 
-'-nvill..-las„n.s..,„.s.    |„„    ,,1..    i,  !  ■•  a,,,,  an,l   a,„n„l,.  ,„■ 

".'";"■■"•■'   "'"'■''  "  '•>■""'-  in  .1,,.  ,lis,n,-,    .Ii„.h  li,.s„,,| „,, 

"l'lH.s,„„!H.nMna,uin„f,l„.an.a,l,.aM   u  „  h  „i  t  In-  ivport     hav,. 
'""   "^   ■'■'    '"■'■"    'i''"'nnin<.,|    vvnh    s„!|,,.„.n,    a.aurarv    ,,,  ,,,-,l.i,. 

"'■  ''7"';"''''''''^ '''''■''-'•■! ''I-'' ''■--in,,,  ash,,,,, l,s,:,i,,. 
in.nK.,l,a...ly    s„u.l,  ,,f   ,|„.    linnt    ,,|    ,h,     Manrrult    >li,.,.,. 

S.arti.m.  Ii,,u,.v,.r,  |,.,„„  „  ,„„,„  .„,  ,,„  :{„  „ni„.  ,„„  ns|,i,,  „f 
Ma,l,„..    ,||,v..   ni,l,.s    s,,utlH.as,    „f    |,„    ]„  ,„,   ,|,„    Ha>t,n..s    ,.„.',|     - 

''';•"""■" "'—.i,..m,.,i„.,„,i„.n,„..,„„ ,.,„„,  , ,.:,„„„;,„„^ 

^.•.•t,on  IS  „|„a,n,.,|  .,„n,  n,.,,l,  „n  ,|„.  HaMinus  n.a,|  ,„  |,„  ,i, 
"'"■'■'■  ""'  '■"'"'  '•''■■'"^'■^  i'^  ■liu.,.„„n  a  littl,..an,l  fmm  tlienr,.  ,|„.' 


^▼: -s»'jc?^  -m 


,,|;..|,,,     V     '<V     II  \l.llll   l(|ci\      '.M>     ll\\(li>iri     Mil    \^,     (l\T.       ■>> 

sccticM  I- (■"iitiiiiltM  tM  tlir  \ill;it;i>  <'f  |',aMrinn,,,ri  thrliii.- Uctui'.^n 
!(,t^  .Vt  ;ilii|  till,   wlifi-'  the   r.ia'l   \y..  ■•  -    'x'tucrii    tlic    tuwn-liii-    ol 

IlllliSialllloi,  and  l-ala.lav.  -lu-t  lifvoll'l  till-  |>"ilit  t  hr  (  I  ivii  >  lllf 
<,.tic-  i-  .-ut  olY  l.v  the  iirMlii'lilic  -.vrntc.  nti  til"  ImU'.Ici  of  the 
(Tival  iiMith.-iti  iialli-.lilli  ..I  i;ii.-i-..  Tlic  ill-lalMa-  t lavci-c'l  aiv 
a>  l..li,iu-: 

l-luni    lilt    :!l>    III'    \lailiii    til  Lit  li!  of  ■|'ililiir. 


nil  tlic  lla-tini;-  in; 


'.I   .1  inilf- 


i-|,,i,i  |(it  til  III  Tiiilm-.  mi  the  Mastiiii;- 
I,,ail.  til  jut  CiH  III'  I'arailay.Mli  tlic  lla>- 
tiiii;-  mail.  


Aiiitli      "I      ■ruilm-     !;alilirii     iiitni-imi     a- 

,.iii»cil  l.v  till'  lla-tiii;;-  mail -'        'iiil(v 

Wi.ltli     111'     'I'liaiii't      'Tallinn     iiitni    mi    a> 

,  I'li-M'il   li\    the  lla-liim-  liiail _'    I 

W  iillli    III'    I'liiliavilli'    ,i;alilirii   iutiu-imi      - 

iTii"Cil  liv  thr  lla-tm^-  ruail    _'   '^ 


■  !'.'    .)  IllMCS 


'_'.')•:',  miles 

l:;:;.:.sj  I'.rt. 

,\>  will  l.cMicii  l.y  i-miMiltini;  tin-  Haiicnii't  -lin't,  tlirmiiilimit 
tlii>  uhiilc  l.'iisitli  111'  •_'.">:;  mill'-  tlic  lia-tiiii;--  i-ail  |ia--i-  i-mitlli  ■- 
mi>l>-  aciii-~  the  limi-tmics  ami  amiilnl.mitr-  nl  rlic  CictimHc 
~(>ri(-.  ami  t  hiiiuiihnut  tl.  ~  whole  .li-tam-e  cmsse-  the-.'  latter 
|iiactieall\    at    rii^lit    ali^ii-   to  tliell-  -Hike. 

I'lliiheniiniv.  tlirnuulimil  the  whole  ili-Iame  t  he-e  -trata 
(lip  in  a  southeiiy  ilirectimi.  ,it  hij:h  aimli-.  llei'e  ami  tlu'iv  at 
Imit'  iiiiei\al<.  ami  lor  a  lew  \ar<l-.  'i  ie\cr-eil  .r  noilheils'  ilip 
can  lie  oli-erveii.  hnt  thi-  i-  ineivl;.  loial.  owiiii;-  to  a  minor  nmlu- 
latimi    in    the  -trata,   ami    ha-   im  -I  ratii;l  apliieal   .-i,sj,nilii'anre. 

'['he  atifrle  of  dip  naturally  vaiies  -oineivhat  from  plare  to 
place,  litlt  the  average  dip  may  lie  taken  a-  t-V;  '['hi-  i-  a  miiii- 
niuiii  e.-timate.  the  avemse  ilip  almis  the  whole  .-ection  lieini;.  iii 
all  |irolialiility.  -oinewhat  liii;lier.  'rakin;;  thi-  value,  we  lind  the 
fiillowilii;  result; 
Appaf(>nt     thickness     of     the     (lieiiville 

series  aloiif;   the  line  of  section    ...'-'■")■  H  miles      1 ;!:{,. ")M  feet 
True    thi<'kiiess   of    the    Creiiville    series 

aldUfi   this   line  of  section 17   SS  miles     •t4.4IM)  feet 


•u 


'■I-OIAM.UM.    SlliVl:V.    .  A\M,A. 

•■ivdilil,.  th 

Ills)    l)(>   I|,,t(. 

'Ik'  whol,.  l,.,ij:ili  of  this  s,.cli<i 


.;-.:-or;:';™:!:;:i;::;',;;;:::':,»; '-» ■ -» 


iK'-^  i>  (iiic  uhicli,  along 
"•  '"■'■^'■"'-•"•">i;iiniousalt<.n.aii..;'' 


;"":':::::-.:;r:,;;::;:::;;-:i-^^^^^ 

ll      I-     ilil|]|l^~ii,|(.      l|,iUi.--..r     1  I     1        ■.     I  I 

>'■'■"-   i~   .M,.'uln,.|,'l  '•""'""""■lv'l>--nniM..ul„,|„.,.,h, 

;r;;;:;':;  ,:",:,.;:;'T "'""■^  '•■"- -''■;''''^'.:''' :;:;: 

.,as,„.    ,„a,.„,a,  J,^^^ 

would  ,M-.lnl,|vl,;'  'I'^'nl.UMo,,    on    ,|„.   ..a    ,,o„o,„ 


"'-;--      M:m,,u..„..  „.on   ,a„„.,   Mi,.,H,an,    CS.A...    „,,„„ 
"'"■""i^"'     M.'nonii,,,.,.  i,o„   ,,„„„,   M„,|„„^,„     ,- 

^  "~;;.,.,'"^^"" "■ ■^"-•^' --'■.s,.v.,,s„o,o 

•.-pi..  ■'!•;;.•.!).;:;: s,!v::,''',;i;;';: ''■'"""--'«  1.1.,,,.., ,„ A,,..,,i,,„,  „„„„. 

No,,i,!n,^ri>I';,::;,;'tl^V;,,',l;^;;'  m,,,,;!];:.;,!;;''"!;; '-"-' n.,.  s..n,.  c.f 

IIh>  lliH'kr„.>,  i>,-,tnv(Ml  ,,l  l.v  •i,l,li„         ,1        ~    ■   ■     "'",'■  '^Kivrv,  IMIJ. 
fl.«ivr„    |,,r  ,.|,„,,v  li,„.,s,„„,     ';„:   ,'0.     ,''';■  ^''■''''''■'■■V''  ""'•l-""-"f  l.!t.-,(l 

"■-  ■-    'l,,.,l   „1    ,|„.   ||..,„|,„n-  >!,'«     ..'',,  "",,"""''"■'■•   "''i''!'  'Mrk- 

<-pil  '"r's •;;,!:,,  su':i.v''Hll;i.''""-'""""-  '""'■''••  '■'  ^' ->'-    M 


!     -^ 


(iKoi.oiiv  ny   II  M.imn  iu\    \\i>   ii\\(U()ir    M{i;\s.   ost.     ,i.) 


i 


lluiiiiiiaii  ami  Kccualiii  ~\  ciiiiilinii  iioii  rMiii;('.  Miiiiii'snta. 
I'.S.A..'    l:!.-').")!!  Ill   l.')..V)()  feet. 

Ciiiii-lii'-hini;  x'i'ics  in  Kaiiiy  Lake  ili-trici ,  (  >iilaii(i.  Canaila,-' 
L'H.rtill   tci  l'^  7") 4   l<M'l. 

With  the-  ■   inay   lie  cniiipart'il : 

liflr    loiniatioii   ill    Molilalia.    T.S.A..'    IlMHKI   Trcl. 

rrc-t'aiiiliriaii  >>\  l.cuis  and  l.i viim^lniic  ran;:!'--,  Minima. 
r  S.A.,'   '.t.!M)(l  1,1    111.7(1(1  li'cl. 

Ill  all  llic-c  ili-l  lids  llicii'  is,  as  in  llic  (li~liii-l  :il  |MCscilt 
Ulliicr  ciiiisidi'ial  inn,  a  piis^ililc  ciinr  due  tn  ic|Mi  it  inn  hy  Icildilii;, 

In  llic  (  licii\  illc  -I'rics.  a~  lia~  lircii  -lalcil.  Iiini-liiiic~  pit'- 
dniiiiiiatt'. 

In  the  Ilillit'i^lli-Clialidns  -cc-tiuii  (iicsrrilicd  nii  paiic-il)  the 
.laidx  l.;iki'  linicstnnc  is  cssimiI  iaily  .a  Imry  iil'  pure  linirstniif,  w  liili' 
tlic  1.(1(111  Lake  linicstdiii'  lialid  may  1m' I'stiiiiatcd  to  licalioiil  halt' 
lilnc'stonc,  'I'iiis  j;iv('s  a  1  llild^lll•ss  of  alioiit  S.o.Vl  t'cct  of  liincstoiii' 
ill  that  section,  olll  of  a  total  of  17, ^iM  feet,  tliai  is  to  sa>  .  Ki'S 
per  c-riit    of   pure   lilncstolii', 

111  llic  section  alon^'  I  lie  line  of  the  llastinus  id.id,  it  is  esti- 
mated that  the  lihie  iimestone  and  the  limestone  and  aiii[ihili- 
(ilite,  which  represent  the  calcareous  part  of  the  series,  contain 
alioiit  two-thirds  of  their  thickness  of  pure  limestone.  This 
would  ,i;i\e  a  tliiiduiess  of  ad.'JMi  feet  cf  pure  limestone,  out  of  a 
total  llii(diness  of  114,10(1  feet,  eciual  to  .")o':>  percent.  This  latter 
srctloii,  li.'iiii;-  a  much  lon;;er  one,  pidli;ilil\  represents  more 
tiearix'  the  .average  prop(Mtion  of  liiiiestoiie  in  the  (ireiiville  series 
as  (Imelopeil  in  this  .area,  which  in  its  turn  alTords  a  representative 
area  of  the  series  as  it  occurs  in  Canada,  so  tli.al  it  may  lie  stateil 
tli.at  the  (irenville  series,  as  a  whole,  contains  rather  more  than 
one-half  its  thickness  of  pure  limestone:  while,  if  uiid(M'  the 
desifinatioii  of  limestone  is  iiicliideil.  in  addition  to  the  pun* 
limestone,  the  hands  of  );neiss  and  amphiliolite  which  are  iiiter- 
stratiheil  with  it.  and  which  with  it  may  lie  mapped  as  a  strati- 
graphical  unit,  the  propcntion  of  limestone  in  the  series  is  miich 
(greater, 

'Cli'Micnts,  .1.  M.  Tile  Vcriiiillidii  iKHi-lnaiiiit;  Disiricl  (it  Miiiiicsuni. 
M(iM(i;;ni|)li.      l'..*;.  ( icel.  .Siii\cy.  IIIIIH. 

■■  l.awson.  .\.('.  ( Iciilofrv  (if  llic  liaiiiv  l.akc  Uctfidii.  .\iiii.  Hep  ( icel. 
Surv.,  Can,  ls.S7-,H,  pi.  K,  pp'  lOl.'-IO'-'l 

'  I'i'c  ('aiiiliiian  l'iissililri(iii>  roi'iiial  ions,  Hull.  (icel.  ,Sic.  .\iii.,  vol.  \. 
pp.  JOl    Jl.-i. 

'  Haiji'V  Willis,  .'s|ialii;nipliy  iiiul  Siniclun'  (if  I.i'vxis  and  Liviiicstoiie 
ItaiiL'cs,  Miiiilaii,-!.      Hiill.  (icdl,  Sdc,  .\ni.,  xdl.  \iii.    pp.  :t|(l  :f.'l. 
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"■'••"•'"■"  Al,    S,   „\|;v,    ,    \NU)A. 
'I'lii'  thickest   ilcvcli, 


f;'n.K.t,o„.  an,l„.th,.s,M.i..-  „,■, ,,,.., •:„nl,n 


iipiii- 

II   I  lie   Hclt 

;iii   i'Mks  ill  tli(.  |,,.„is 


'""f™ii.;;;:;::;::;;-;;'::,:?,i:;::- '^""-e 

N"«i.. '::,::i    ;';:::::;,;;'::;;■ ■-"■ • »- 

iiiiHmi,  if  ,„.!  ,i„.  ii,i,.i,.„  '';"","  ""■  ■■■'""■  Ml, , f  ,i„. 

AUlaiKXTIAT..,    THE iNVIM.K  sKHlKs 

■" »^^™i. ::;::: '::;;''';?''•'"■" "" 

sM.TalJv    l,„v,„„|    ,|„.   V,     ,1  :,  ■    •■■<•'«""'  1"  »  |«,iiil 


I   .-.     ,  "iiiivntiaii    liijrhlands   at    l(-,st    .^   f.,>.    ..    .i 

.'.^''■'T"'"    "'"'   "'"""ian  ,iistri,.t.     T.,  the 


piiint   wiiich  hcs 


IP 

that 

(' 

1 


-".-St.   it    is  s,a,o,il,v  IVotess,,,.  1,     P    (     ^  ,  '       '""" 

at  intervals  uvo,  the  whule    \,ll,.      i     ,  "         ''  ''^'""•■' 

f.o.nl,enea,h,heIM-..,'     ,               '  ,""""'    '''•'""   '"""^''^  "I 

'•""-se.    „„vv    e.,ntiMM„u..iv    ev, /"••'""••;-'-   '^   -t ,   of 

l;-:;'-'":";-:iiv -e. .,,, he!!:,,    •."'^'■'••'^ ''''•• 


all    I'luliahiiitv.    hdwevcr     the    ■,,■,.■, I     i,  ,     i       ■ 
'"■""vill."  series   is   „,ueh„va„.,,'    "  ^"""""•"    '"    "- 

»-  '        lllail       tills,  1,1        |||,.,,|y       p.,,.,^      ,,f 


X" 
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the  [.aiiiciiliaii  liii;lilaiii|>.  far  to  llic  north  of  th(>  limit  here  tal^cii 
as  llic  liouiiiiaiy  nt'  liic  (irciivilic  >cric>,  areas  nf  white  erystaiiitie 
hiiiestdiie.  ami  asxiciateil  rucks,  are  t'dUiid.  wliieh  are  i>i  ich'ii- 
,ical  character.  l-!iiiiriiinus  (Ieveh>|iliieii1s  ul  such  hiiie>|iiiie. 
-ituilar  ill  ail  respects  tu  the  (Ireiiville  series,  are.  Inr  iii- 
>Ialice.  luiiiiil  al'iiiil  the  shures  ol'  lliiilsiiii  >trait.  Whether, 
however,  I  he-e  iKUliierii  liiiiestuiies  lieldiii;  In  the  .~aliie  series 
i>  lid!  at  present  kiinwii.  |)eliiiite  ililnrin.aliiiii  dii  this 
lidiiil.  lid\M'\cr.  may  lie  dlit.aiiied  when  diir  kiidwledfie  nf  this 
f;real  liditlierii  ciiuntry  liecdiiies  nidie  complete.  It  is  further- 
lii<ir'  •ry  hiulilx'  jiidlialile.  as  the  ( ireiiville  series  alonj;  the 
se  ii     "laiiiin    of  the    protaxis  everywhere  l|i^  ,irs   to  the 

sot,, ,.  h  the  I'ala'o/.dic  cover,  that  in  this  direct  ion  it  drisiiially 

had  a    .<  cli  greater  extent  than  that  d\-er  wiiicli  it  is  at  pre- 

sent expdseil.  'I'he  facts,  hiiwcver,  ill  our  po.s.sessinii  at  present 
shdw  it  l<i  lie  one  of  the  jrreat  limestone  series  of  North  .\inerica. 
and  it  presents  the  fjreatest  developpienl  of  limestones  known 
in  the  pre-('anilirian. 

When  Sir  W  illiain  l.o>;an.  in  the  early  \ears  of  the  ( ie<ilof;ical 
SniAcy  i>i  Canada,  made  a  stuil\'  <if  the  I.aurentiaii  system,  as 
developed  in  the  l'ro\ince  of  t^:  liec,  lie  found  that  this  system 
df  rold^s,  in  that  part  of  the  I  •ominion.  consisted  of  the  fundamental 
nneis>.  on  which  there  repdsed  a  f^reat  thickness  of  altered  sed- 
imentary nicks.  ciiiell.\  liiiiestdne.  which  latter  series  ne  termed 
the  (ireiiville  series.  Later,  when  lie  came  to  iii\'eslij;ate  the 
(list  rict  iidilli  of  !,:ike  Ontario,  in  the  eastern  portion  of  the  proN- 
ilice  df  that  name,  he  fduiid  a  >eiie>  df  in(dss  similar  in  frelieral 
pet  rdjiraphical  character  tu  the  (uemille  >eiies.  Imt  much  less 
hi;;hlv  ;iltered.  These  he  called  the  Hastings  series,  .and  he  i  on- 
>iilered  that  tlie\'  prohabl.x'  represented  the  (Ireiiville  series  in  a 
le>s  altered  condition. 

'I'he  llastinjis  series,  in  llastin^rs  <Miuiity.  Imncver.  was  found 
to  I'c  assdciated  with  t;reat  masses  of  .iraMiro  and  diorite.  and  alsd 
td  lidid  in  places  l)eli>  df  coimlonierate.  which  jrave  to  it  a  certain 
petrouraphii-al  re.seinlilatice  to  the  liuroriian  series,  wliiidi  j.ojian 
hail  found  to  the  south  of  Lake  iliirdii  and  elsewhere.  Tlie  pres- 
ence df  the  jiieal  intrii>ions  of  these  liasic  I'oidxs.  a'^  well  as  the 
lielt,-  of  Cdimldineiate.  led  siiine  (if  the  later  writers  to  ciinjei'ture 
that  the  liaslin^s  series  niifiht  really  le  the  e(|uivalent  of  the 
llurdiiian.  rather  than  a  less  hiirhlv  altered  phase  nf  t  he  ( Ireiiville. 
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Furtlipriiiorc.  iH'  stratisi.ililii<"il  evidence  of  uticoiifniniity, 
of  the  iiatiii-e  (if  a  (li\(T<;eiice  of  strike,  can  1)0  found  within  this 
area  of  stralilieil  rocks. 

'Iliere  is  liiit  a  sinjile  fact  wiiich  s\ii;i;ests  that  in  the  area 
under  consideration  two  unconfornialile  series  inav  occur,  and 
that  is  the  presence  at  certain  |ilaces  of  lied>  or  hands  of  con};ionier- 
ate.  sonii  of  tiiein.  however,  very  iiniiteij  in  extent.  'I'iie  whole 
vahie  of  this  hue  of  evidence,  however,  <le|>ends  upon  tiie  possiliil- 
ity  of  denion>ti-atinf;  tiiat  tiiese  rocks  are  true  seilinientary 
(epiclastic)  coniiioinerates.  •■ind  not  crusiie(i  (.-lutochisiici  con- 
glomerates, or  \dicanic  { pyroclastic)  coniiionierates.  (Mnitting 
a  nunili(>i-  of  occurrences  wliicii  are  clearly  and  indisputably 
autocl.'ist  ic  in  orifjin.  thei'e  are  seven  occurrences  n!  these  coii- 
glonieralo  in  the  area  which  merit  consiilei-ation  in  this  connexion. 
'riiese  are  emiuaceil  in  that  poi-tiou  of  the  area  covereil  liy  the 
Bancroft  sheet. 

'I'he-c  sc\('n  occurrence-^  of  coniihmierates  will  lie  liriefly  con- 
sidered. 

(I.)  Miiiiniiiii/li .  hit  li).  fdiin  ssiiiii  \  III.  This  is  the  most 
we>terl\'  of  the  occuricnces  in  ouestion.  lieint;  seen  on  the  Monck 
road,  u  here  the  road  cidsses  this  lot.  The  confiloincrate.  which  i>  0(1 
feet  in  width,  oc(urs  at  the  easlciu  contact  of  t  he  lielt  of  neplieliiie 
pyenitew  hich  here  cfo>>es  the  road,  liul  it  is  not  found  elsewhere 
along   the  extended   cimtact    line   of   thi^   large    liodv   of   svenite. 

.-\t   this   piiint    the   neplu'line   syenite   is   ver\     | r   in    nepheline. 

having  the  cliaraciei'  rather  of  the  alkali  >yenile.  .and  is  much 
tr.aversed  liy  pegni.'ilile  dikes,  which  aic  pom'  in  i|Uar)z,  and  often, 
in  fact,  free  fiom  that  mineral.  The  limolone  seiies  is  here, 
toward  the  contact  willi  the  syenite,  developed  as  a  dark.  highl\ 
micaceous  giieis~.  often  containing  .a  little  ((Uarlzite.  which  is 
immediately  siicci'edi-d  acrii^>  the  >lrike  oy  .a  \i'iy  impuic  Landed 
limestone,  much  twi^teil  ;ind  cunlurieil,  and  having  a  general 
course  .\.  :!()  |:,  The  matrix  of  the  conglomerate  is  form(>d  of 
the  dark.  highl>  micaceous  giiei-.>  ainne  mentioiieil,  lliiough 
\vhi<-h  are  thicklv  di>seininated  >uli-angular.  or  nfteii  ucll-roiiinled 
pelililes:  the  lai'ger  con>i>ting  of  frasimeiil^  of  the  >yenile.  and 
the  smaller  of  separate  feld--par  cr\>laK,  often  peifectly  rouinled. 
notwithstanding  their  excellent  cleavage.  The  m.iterials  rom- 
posing  the  ]iel)l)les  are  alisolutely  fresh,  showing  no  trace  of  rle- 
composition. 


^"  i.i:((i.<H,[(   ,1,  St  i(\  i:v.   r  wxDv, 

The  N|.|M.,-,,;,„.-,.  of  til..  v,n-k  in  ,,lac,.<  Htinilatcs.  in  ;,  niarkrd 
'"•"""■'•■  ••'  tn...  .-un^rl,,,,,,,,,,,,,.  |„„  ,,„,  ,.,„.|^  .^  ,.vi,i..ntlv  n,,t  „f 
'■|'"-la.tir  onoin.  tor  a  n,„r,.  ,|,.tail,Mi  ,.xainin;,li„n  of  tli,.  nrnmvuri' 
>lmu>  that  t|„.  sy..n,t,..  an,i  th.'  p.-tnatit,.  ,lik,.s  al,„vo  nionli,,,,..! 
>■""  "itu  tl,..  l.i,.lit,.  ,i;n,.i->  in  ,1,,.  r,„,„  ,,(■  apnpliVM-.  uhi.-l,  l.toak 
apart,  and  finally  atv  dxintrufat,.,!  ,nt,,  ,o,,,in.  ,„■  ,1,,,,,  ,.„„Mit,„>nt 
N.in..ral.s   whirl,   1,,.,.,,,,.,.  .li.vM.,„inal..,l   ,|,i„uj:i,   tlio  j.-,i,.is.i,.  .-o.-k 

" ^'"''•'"■''  "I"'-' I   I'V   !l>i>  <-nnn,i.  n,.,.,„r..nr,.  o,„.,  ,„  .,„,„. 

'Hat  tl„-  c.miilunu.rat,.  ,ii.l  imt  iv.iiit  tin,,,  Mn,-a..||al  .L.-av  l.i.t 
Y^  Pi'"ln.v,|  l,v  dynanii,.  ani,,,,,  wl,i,.|,  .aw  hm.  tu  inov,.n,ent. 
al.mu  !h,.  r,,n,a,t  of  ,|„.  ,„,,  ,,„.ks.  ivM.llin-  in  tl,,.  tcaiin.^  to 
VU;-v>  ,,l  th..  apophyM.s  ,,f  tj„.  M,.„i„,  ,,|,i,,|,  ,„,,„., ,,,,,.  j|„,  ,^,,,?,,^i^. 
i"i-l..  pi-ohal.lv  at  a  tin,,,  when  lu.tl,  nn-k-  ucv  |,i,n|,iy  jicatrd. 

(L'.i    II  „//„w<,„.  /<,i  17.  a,M;s.s;„n  /.\.     "l  iiis  is  a  nanou  hand 
"t   in,-k.  with  small  p,.|,l,l,.s  ,,f,,„aftz  and  tcNit...  as  well  a..-  a  fow 
"I  a  dark  fin..-i;i:,in,.d  aniphiholit,..  which  ,-n,,.s,.s  tli..  n,a.l  al,„ut 
th..  n.iddl..  nl   this  Int.  and  ..an  thus  l„.   tra.-.-.l  dia-.-nallv  a..n,ss 
th.-    I,,ts  t,.  .■,    pnint   „..ar  a  s<..-,,i„|    n,a,l  nn  th..  .s,,utli<.ast  nmwr 
nl    lot    Iti.  .•,,n,-,..-Mon   \.      Inini..diat..ly   t,.   th..  .south..ast   of  this 
'"■'■I'rivt,,-,.  ti„T,.  i.  found  a  ....i.-s  of  thinlv  hand.'d  ainphiholites 
son,,,  oi  th..ni  iv^.tuMin.  f..lsit..s.  with  strings  of  lin„.ston...  doj.i- 
"""■■   ••"id   ,|u,-,it/.   th..   whol,.   niu,-h   ,nish..d   an.l  sharplv  fold..d 
A   .-aivlul  ,.x.-,n,inati,>n  of  tliis  o.-.-u,„.im-,.  stroiiKlv  siisrjrosts  that 
th,.  p,.M.|,.-l,...nin.   Land  is  ,-,   xon..  wli..!..  tl„.  n„,v,.ni,.|"ts    whi.'h 
l.av.'  l.,.,.n  d..v,.lop,.,|  in  this  an-a,  aiv  ..x,.,.pti,,nallv  pronoun,-,.,! 
and  ll,;,t  th,.  p..|,l,|,.s  aiv  fra-ni..nts  of  har,|..r  l,an,ls.  th,.  stru,-lure 
I  i-in^  oi  ■lutofl.-istii-  oiiijin. 

'■'■■  Wnllasi,,,,.  /nl  \7.ro„ns.;,„!//f  Thiso.-,.|in-,.n,.,.  is  uwt 
uitliontl„.r,,a,|l„.tw,.,.„C,K.hilland  llu- IJidsi,.  p,.stH,lh,-,.,  It  out- 
'•I'-l-  iM-ar  th,.  inaruin  of  th,-  or,.,.,t  li„„.M„n,.  I„.|t  whi,.h  o.-.-upi.w 
thi^  p.Mtion  ol   th,.  tounship  of  Wolla.ston.  l-.-in.   situat.-d  on  th.. 

'■'"   '" '  ''"■  .aniphil.olit,.  l,.-,nd  ,.r  li,.lt  whirl,   runs  diaj^onallv 

aiMos-  th,.  lounship,  tl„.  ,»-,-nrr,.i„...  al„,v..  d..s,-ril„.,|  I,,.!,,,,  f,,„„d 
"N  tl„.  u,..i  .id,.  .,f  tl„.sa.n..  l„.lt,al.,,ut  four  ,nil,.s  farll„.r  north. 
I  h,.  country  r,„-k  i>.tii,.r,.for,..  lini,.,-lon,..  int,.rl.an,|,Ml  or  int.-rstrati- 

'""'   "'"'  '"""'  .nnphiholii,.,     Th,.  ,.onKlom..rat .-iirs  in   h..,-,vy 

IxmK.  th,.  matrix  h.-in..  i,,  soin..  ,.as,.s,  .■on,p,..s..,l  of  sili..at.>s 
•■"id  m  o11,..r  ,-as..s  of  lini..^ton...  Th..  p,.|,l,l,.s  aro  ,.hi,.|lv  ainphiho- 
lit,.  ,-l  ,litt.-r,.nt  varioti,.s.  hut  son,.,  of  tlwin  ar..  ,|Uart/it,-  or 
Kiu'iss.     .\.ss,.,.,at.M|  with  this  .•,mKloin,.|.at..  an-  haiid.s  ,.f  .unphi- 


(il:()I.C)(.V     1)1-      II  M.IIHii  |ri\      \\l>     HWrlMII'      \lli;\'.     iiM'.        41 


liolite.  as  well  as  a  larj^c  aiiiniiiiT  (if  iiiasshc  dioiitii'  I'oi-k,  prolialily 
ol'  ijiiieiiiis  iirii;iii.  Sonu"  "f  tlic  ani|iliiliii!it('  haii'ls  show  iiuincr- 
ous  luiinili.l  III-  lenticular  s|mi1~  n\  a  white  cdluur.  wliicii  <;ive  to 
the   iiM-k  an   a|i|ii'aiance  .-iii;j:e>li\c  of  an  aniyiiilalciiilal  <l iMicturc. 

A  inierii<cii|iic  e\aniinalinn  was  niaiii'  ol  a  nmnlief  of  the 
alnphil'iihte  |iel>lile-.  anil  alsn  of  the  \ariety  pos-e-sin;;  the  appar- 
cntlv  aniyuilajoidal  st  fiiet  ..'e.  It  uas  fouiiil  tliat  the-i>  were 
all  iepre>en1ati\c  of  the  >aine  rock,  .-howinu:  minor  \aria- 
tion>  in  the  relative  alitimlance  .if  the  constituent  minerals  anil 
it]  -Inicture.  This  mck  i~  cumposeil  of  hornMeinle.  liiotite, 
fe|ii>par  (proliaM\  all  plai;ioclase.  allhoujih  it  is  nut  all  twititieil). 
atid  epiilote.  u.-nally  in  small  iiliomorphic  itiili\iiiiial-.  with  a 
little  magnetite,  ami  in  sotne  varieties  a  little  calcite.  The  lelilspar 
iia-  an  app|o\iniately  ei|Ui-iliinensiiinal  ile\ clopinent,  i;i\ini;  the 
rock  a  pavement  >tinctnre.  and  the  horidilende  i-  in  --tour  needles. 
shea\c.-.  .and  skeleton  cry>tal>.  The  niajinetite  al>o,  in  some 
(•a-e>,  occiiiv  ill  the  form  of  hue  --keleton  cry.-tal>.  The  rock  has 
a  more  oi'  less  pronounced  loliated  >tiuctiire.  In  the  ca.-e  of  the 
\;irieties  pi)s-e»in,!i  the  p>eudo-amy,i;daliiid.-d  structure,  it  was 
loillid  thai  the  ani\ndules  were  merely  ocell.ar  >pace<.  reproentinj; 
portions  of  the  rock  in  which  the  liornMendf  and  liiotite  were 
alisent.  and  the  feliUpar  constituted  practicallv  the  whole  rock. 
in  these  ,-pace-  an  individual  or  two  of  tourmaline  i>  found  in 
some  ca.-e-.  'I  he  pelililo  are  flatleiiecl  cnil .  alt  lioui;li  not  to  >uch 
a  marked  extent  when  the  matrix  con>i,~t~  nf  linie.-toiie,  and  are 
rai'ely  o\er  a  foot  in  diameter,  luit  usiialh   much  >m;dler. 

With  le^ard  In  thi-  occiinence  it  i-  to  he  noled  that  ttie 
lime^tone  li.and  in  uliii'h  it  i-  found,  a^  -liouii  on  the  IVaiicroft 
sheet,  here  make-  .a  -li;irp  tuiti  ihroujih  almo>t  a  liiiht  aii.ule,  A 
cai'efiil  examiii.atiiiii  nf  the  occurrence  -hnw-  cle.aiiv  that  Mitue 
ol  thi>  con!iliimeiale  i>  certainly  of  auiocla-tic  oriiiin.  resultini; 
Iriim  the  sharp  pinchilii;  and  -i|Ui'eziiii;  of  aliiphiliolite  liatids 
occurrini;  in  the  lime-tone.  The  nio\-eiiient-  in  the  lock  h.-ivc 
iindouhtedly  lieeii  xcry  i;reat.  -ome  of  the  pelililes  lieilii;  J 
fi'et  loiiii.  and  o  A  an  inch  or  two  wide.  Others  liax'e  certainly 
lieen  squeezed  apart,  thus  iii\ini;  ri>e  to  several  sm.aller  pelilile- 
like  ni.as.-es.  Whether.  lio«(>ver.  the  structure  is  entirel\'  auto- 
clastic    it    was   found     impossible     to    deteiimne    with    certainty. 

I  4.)  'rdinishiji  (ij  Tiidif.  Iii/s  !l  /.(  |!l.  ciinccisionx  X  \' I  [ , 
A  17//.  iii((l   .V/.V       Here,  in  the  northern  portion  of  the  township 
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of  Tu.l,„-.  tw„M.,Mll  ...assrsof  .,ai,if.M„.,.m-  in  ,!„>  li„u.stuM,.-an,- 
l.l.llM.lit,.s.'n(>.  I!(.tw..,.,ith..>,.tl„.r,.is  a  l„.l,  „f  ro.-k  rnur..  ,„•  l..s. 
-•'>nj:lona.,at„-    in    ,.ha,a,-t,.r.    th,-    ,„.|,1,|,..   i„   „„,„.   ,,|,,„,   ,„.„„ 

Ml.U>„lant.  a,„l  ,.|s,.ul„.r,.  >,,a,s,.|y  ,|i»,.,„i,K,.,.,l.      Tli •.•,„r..M.-o 

'"    ""-^  '"■"   "•   '■"»fri"m,.rat,..    in   Hum.   |,r„xn„itv    to  th aMit,. 

mass  su^p.sts  thar  ,.„>sil,lv  ,1,,.  .,,n,it,.  >ni.|,t  .vpiv^nt  an 
"•''''••   "":'  a.-."M.  tVoM,  ul,i,l.  ,h,.  ,„a.,.,ials  „(  ,|,..  .,,„i,„  ,„.|,,,,,, 


Were  (Iciivcil 


I  Ills  part  ot  th,.  aiva  was  n.app,.,!  I,v  I  >r.  \.  K.  H,ul„u  ainl 
tl..-  W..l.w,.al  .vlatioMs  ni  ,|„.  u,.,-u,T..„.v  u,.,-..  u,„k,.,|  „ut  l,v  l,ii„ 
1»  a  pap..,-  wli.H,  appear,.,!  >,,„„.  ,„,„.  .i,,,-,.',  r,.|,.ni„o  „,  ,1,;,  ,„.„,. 
('ast,'ilv  ,if  the  two  ;;|-;,||i|,.  i,ia.<s,.s,   he  says. 

-Tliis    l,atl,olit,.    has   an    invsnlar.    though    so„„.what     oval 
<Hlthn,..   p,vs,.ntinfr  a  s,.,i,.s  of  l.avs.  with  o.t  ,siunal  small  a.n.s 

""'      """■'■  "'•'■"! '  ''>    "'"IfK-likc  areas  of  th,-  .-lasti,.  ro.-ks       It 

••"Vers  tho  north,.rn  portions  of  ,-.,n<.,.ssi,,n  XIX  of  Tu.lor 
;""'  '!"■  -M>th,.rn  part  of  .•on,.,.>s,oM  1  of  |.iM„.ri..k.  ,.x,en,l- 
"'"  '"""  '"'  '"  i"  'I"".!"!-  ,.astwar,l  an,|  Ih-vo,,,!  lot  9 
ll»'  ar,.a  ,hara.-t,.ri/,.,l  l,v  i,.  pr,.s..,„.,.  i.  ,.x  ..,.,li„.|v  ,,„."!. 
j'>i<l  I'arr..,,,  pr,.s,.Mtinjr.  as  usnai,  a  s,.ri..s  of  low  roun,!,-! 
Ms,  n,,h  o,.,.as,onal  pr,...ipi,.,.s.  an,|  int,.rv,.ninK  swa.npv 
flats       .\|„.ros,.„p,..ally    th,.     ..o.nposinj,     ro,.k     is     n,,.,ii„n.     t.-x- 

tur,.,l.   ot    a    ,hst,n,-t    thoMKh    pal,.   Il,.sh    ,■ nr.  w.-at lu-rinn-  white 

«h,.re  ,.xpos,.,l  to  at.nospheri,-  aj:,Miei,.s,  To  th..  unai.le.l  ,.ve  it 
has  ,.v..ry  app,.ara>„-,.  of  an  onlinarv  jirani»e.  alhl  woul.l  nmloubt- 
.Mlly  1m.  ..las.ifi,.,!  a>  su.h  l,v  ,nos,  ol.ervrs.  |„,|,.r  the  ,ni,.ro- 
s...p,.  hou..v,.r.  plaKio,.las..  is  .,.,■„  to  l„.  .r,.atlv  pr,.pon,|,.ranr 
wh,l,.  hor„l,l,.n,i,.  r.  ,|,e  most  al,u,.,lant  f,.rro,na;;n,.sian  ,.o„s,i,. 
'•••..t.  althon.h  l.iotit,..  all,.r,.,l  to  ,.h|orite.  is  likeuis,.  pres,.nt 
II"'  nwk  tnust,  .h..retnre.  1,..  pk„.,.,l  „i,|,  ,)„.  ,|i„,i„.,  ,|,|,„„H,  it 
.■vi.l,.ntly  r..pr,.-,.„!s  ,.,  rather  aei.j  tvpe.  Assoeiat..,!  u„h  this 
'■"H^.  an,!  ap|,ar,.nt!y  a  ,!itf,.r..nl iati.m  pro,lu,-t  ,,f  tl,,.  sain,.  n,a"ina 

':  "  '"■'^-''■''  fial,hro-,!„,rii,..     Th, lour,.,!  .-on-tMiu.nt  shows  the 

'l«'<-|'  «.■.■,.„  l,on!ers  an,i  pal,,  interiors  .-haraeteristi,.  of  uralitie 
'"""'''•■'"l".  althon^rl,  ,|,„  „l„,,,„i„„  ,,,•  ,|,„  .„•„(„.,,  |,,.,„^^,„,  .^ 
'!""<■  '-Hpl,.t,..  Mai,y  in,iivi,luals  sh,,w  a  t,.n,!,.n,.v  to  a^s^ne 
""■  ••"■"""l"i-  lial'it,  an,!  ar,.as  an,l  patrh,.s  still  n>,,re  intiniaflv 
assoeiat..,!  u„h  the  ,n,.rea,.i,l  phases  of  the  ro,.l<s  are  rath,.rtvpi,.al 


,  ."II  til..  ,)i-,irin  ,,f  s„i,„.  AirluiMii  (  „,iL'l„„„.,al,.>      Tli,.  (Iifnv,    \ 

isf,  t,.l)niary,  IM.!..    \„1.  X]\.  pp   L'd.V.'IT      I'1m„.s  \  l-IV 


iiiinil- 
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;ilii|iliili<ilit('>,  till'  IihiiiIiIcikIc  ami  iithcr  coii'liniciil  iiiiiii'ial- 
liaviiif;  uiiiU'ifiiiiic  still  iihuc  (■Ntcii>iv(>  ilctiiiiiiatinii  ami  di-lncatidii. 
'I'lic  placr  where  these  >ii|iiiiise.|  ciiimlniiieratcs  ucie  fii'^t 
iKiticeil  Was  (111  lilt  l:i,  (•iiiiee~>iiiii  \  |.\  (if  'ruilnr.  a  ^hnil  ili-Iaiicc 
iicilli  <it'  Meiiver  creek.  At  this  Ideality  smne  aiiiiiilar  Imiililei- 
(•(imposed  (il  this  mateii.il,  ami  eviileiitly  cairieil  thence  t'lum  a 
sdiii'ce  li(it  I'ar  distant,  were  ile|i«isiiei|  t'ldin  the  di  ill -laden  ice 
illdlij;  the  liase  of  the  didlite  clifT--.  which  here  I'dini  the  leiith  ~ide 
of  the  valley  of  Heaver  cre(d<.  .\  .~eaich  ua-  niaile.  with  the  re-iilt 
(if  tiiidiiii;  exactly  similar  strata  in  |ilac(  .  fdiniini;  a  -mall  lialid 
(•dinjiletely  eiielo.sod  in  the  iiitni>ive  mass  ami  eMendinj;  cdiii- 
|iletely  across  hit  1:>,  as  well  as  a  shurl  di-taiice  ea-I  and  wc-t 
into  the  adjacent  hits.  I  )etaileil  exainiiiat  ion  re\caled  much  inure 
cxtriided  ex|idsure>  dii  the  hills  to  the  iidithwaid  nf  (iilnidiir 
statidli.  situated  chielly  dii  hits  11  and  iL' in  cdnce~-idn  .Will. 
(Ill  Idt  12.  Cdlice-sion  \1.\  (df  'rr.dciri,  an  e\|id-ure  nf 
the  usual  crystalline  liniestdiie  is  seen  in  cdnl.ict  with  the 
Jliaiiilic-lddkinji  didlite.  The  junclinn  lietween  the  two  rucks 
i-  excee(lini;l\-  irregular  and  ja,i;t;cd.  and  re-enterini;  .aiiiiles 
df  the  limestdiie  fill  U|)  the  intei>lices  in  the  didiite.  On 
tiie  dther  hand,  arms  di-  |i(iiii1s  df  didiile  |iieree  the  liine- 
stdiie.  and  their  cdntinuatidii  diilwaid  i>  >een  td  have  Keen 
lii'dken  in  the  >tretcliin';  Id  which  the  ruck  h;is  lieen  >ul>jecled. 
leaviiif!:  a  series  of  idiiiided  lum|is  of  the  intrusi\-e  inck  extendinj; 
•  Hit  into  the  liinesldne.  and  elitirelv  separale'l  fidin  the  liareni 
mass.  In  ether  iii>taiices.  |i(is>ilily  a  little  iihmc  reunite  frum  the 
hathdlite.  the  liniestdiies  are  dften  |ieiietrateii  hy  a  .-cries  of 
mure  (ir  less  parallel  dikes,  nid-t  df  which  are  iieumatilic  in 
diij;iii  and  structure.  The  extreme  defiirmatidii  df  the-e  relativel\ 
much  iiKire  Inittle  liand-,  dr  dikes,  pi-dchices  aiitdcla-lic  rd(dN<. 
which  are  uiidistiiisuishalile  in  many  in-laiice-  fidm  llie  dnlinarx 
clastic  e(ingldinerates." 

l>r.  Harldw's  papel'  alsd  c(pntailis  sdine  excelleiil   plidtniiiaphs 

slidwiiij:  the  develdpment   df  this  aiitdclastic  cdni;li rate  iVini 

dikes. 

This  (iccuirence  was  \i-ited  liv  the  Inlernatinnal  ('dminiltee 
(111  the  cdirelatidii  of  1  he  pre-Canilnian  nudss  (if  the  .\dirdnda(d<s. 
the  (irijrinal  l.aurentiaii  area,  and  eastern  Ontario,  durin<;  .Iiil\ . 
l!M)ti.  Hegardiiifr  this  oceurix'nce  of  cdnjildliierate.  the  Cdiiiniittee 
reporte(l  as  fullows:  — 
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•■The  Cmi.nitto,.   rnusuioiv,\   tlirso   .•n„jr|,„„or.it,.s   t 


''•'"  "'  .••■.""•'"^'"'  '"-SI...  a.„l.  i„  all  pr„l,.l,ilitv.  i,.  part  of  vol- 
<•-..'-•  ".-.«....  .-.■p.-osontin.  tufa..,.o„s  „,at..nal  .l.-rivo,!  .„.„,  v,.!,-,,,.,. 

.e,n   tu   1,0  o.   ,.x,.lu„v..ly   aut-Hasti..   nn,in.     Th,.   „„„.   at    it. 
.1  sposa   .l.,l  n..t  ..nal,l,.  th.  CunnMitt,.,.  ,.,  „,ak,.  a  .l.tail,.,]  ..^atni,- 

a...nofto.tn,ti«,.apl„..al,vlati,,ns,,,tl,i.  ,, ,,„„,,.„. 

..to.    tl„.  M,l    w,.rk   o.   tlu-C„„„„itt,.,.   was   l„„„.|,t    ,„  a   ..lose 


.Messrs.  (■ii>lii!ij.   and    .\,|; 


"IIS    rctilrnod    to    this   \nrnU<y   a.i.l    re- 


ex  no  i  tl  ...,,,,,,, ,,,i..,a,..s.  Thoy  foun,!  that  thov  won.  i„to,- 
nat.ho,l  u,th  Innostonos.  ,,ul  .•,.nso.,,.o„tiv  „f  tho  san.o  a...  as 
..■so  .■-..•U  a.„l  that.uM  appruaohin.  th,.  «,a,.,o  n.ass  Ivin.^  n, 
tho  oast,  thoso  n.,.ks  woro  thn,«n  into  a  sori,.  ,„•  v,.,v  >ha,p  i,^,is 
ev.,lo,,tly  ,  ,H.  t,.  thoir  l,oi„.  ,hosso,1  a,a,ns,  ,ho  ..anito  ,„a-s' 
anil  that  tho  .ranito  mass,  i.  „no,liatoly  al..,u,  its  ,.„„ta,.t  with 
tho>o  rorks,  oxor,o,l  a  vory  p,o„oun.-o,l  ox,.nmrphio  ,.„„taot 
'"■'">■'.   .-liMM-Mj:  tho   hinostonos.   f„,  a   distanoo  of  at    lo.ast    100 

uie  of  opi.loto.  .an.ot.  pyroxono.  a.„l  othor  mii.o.als  Tho 
otnnuttoo    thoroforo.  ooMsidors  this  ,..„„i.,„„.,ato  to  l,o  of  i„to,- 

fonnat,o„al  onsin.  a,„l  t.,  havo  i.o  spooial  s,ni,-tural  siKi.ilioan.r  -' 
■""■  ••"m.nitt..o  foun.l  that  tho  wostorlv  of  tho  two  .n-a,„to 

massos  s,.„t  .u,t  n,trusivo  liik,..  .„.  apophyses,  into  tho  summn.li,,. 

l.M.ost.MH.  .sonos.  a,„l  was,  thoroforo.  lik..  tho  .noro  oastorlv  ..ranito 

mass,  of  iiitrii.sivo  origin  aii,|  later  ,lato. 

(^.)  To,n,shii,niCnnhff.lot   Is.  concision  /.--.\  ,l„e  .raine,! 
gramto    with  a„  aplit.o  fao.os.  has  hoon  ,lo.soril,o,l  ,p.  127,  as  ooou- 

P.VinS  the  shores  of  l>i„e  lake.,,,  southern  Canl.tr.    ,:  ,s,  i,ev |  ,he 

southern  ..x,r<.nnty  of  I'ino  lake  'on  !,„  l.s.  e„noo,  .  I  of  Canliir, 
this  oranite  is  sue.-eoJo,!  I.y  a  serio-  of  rooks  e  .sti,,.  o^  linie- 
stoiH.s    ,nters,ratifio,l    with    an,phil-oli,e    and         ,„ls    ,„■    „„.,,„ 

J  hes,.  IP  away  froa  the  «i.ni,o  at  a  hi.h  an.le.  and  a,  a  distiuH.;: 
o    l.OOO  foot  IroiH  the  jiranito  eontaet.  measured  aoross  the  str'ko 
of  the  sediinontary  sori,.s,  a  hod  of  eonRloinorate.  nine  foot  thiek 
appears    inteivalatod    in    a    hand    of   ,,uar,.i,..,    apparen-lv    Ivii,. 
••""tonnal.ly  on   the  stral.a  just   dosorihed.  ai-d  .strikin-   \  |-,-|.-" 

with  an  easterly  dip  (away  from  the  granite)  at  an  anij f  W 

nns  eon,!,doinorat.   is  in  its  turn  suooeedod  for  the  next   I  lCO  toot 


"    !olln,:ilnf(;,.(,l,)s;y      \oI.  \v,    \,,.  :{    |( 


>"■'.    p.  I'lL'. 


ik 


(;i;oi.ii(,Y   UK   II  M.ini  urnv    wn    HWiuuKr    \iii:\s.   M\r.     -1.") 

arross  tlic  strike  liv  a  s'rii's  of  wt'll-liciMf  I  idcks,  f(iii>i>tiii!i:  cliictly 
of  iiiipuic  liiiK'-toiics  anil  (|Uaitzitc.  like  lliaf  liclnw  tlic  (•(Piiulniii- 
ciatc.  Iiitciralatcil  with  thc^c  arc  iock>  |-i'sciiililini;  lii^hlv  altered 
lavas  and  i>ei|s  of  viiicaiiie  a>li,  contailiili!;  at  one  plaee  a  lied  of 
roek  reseiiililiiii;  aikose.      Hevuiid  this  to  the  east,  towards  I'au- 

dasli  creek,  the  eoiiiitry  lieeumes  lieavil\    uooded.  th •ea^ioiial 

ex|io>iires  roii.-i>t ini;  of  roeks  similar  to  those  almve  ilescrihed, 
Imt    with   no  cuniilonierates. 

The  (luart/ite-like  rock,  u  hei'e  it  occurs  associated  with  thf! 
(■oii<;lonierate.  and  overlviiii;  it.  shows  on  it~  we.ilhered  .-uilace 
little  irregular  ca\ities  >u<;K''snve  of  -colithiis,  liiit  wlio.-w;  iirij;iii 
is  doulitful.  In  places  also  tlie  rock  shows  a  structure  strongly 
reseinlililif;.  and  which  pioliahly  actually  is,  false  lieddin;;.  'The 
series,  althoujih.  as  aliove  mentioned,  wcll-liedded.  is  in  man\- 
places  sharjily  folded,  the  lieds  heinj;  alirupllv  twisted  hack  upon 
themselves. 

The  pelililes  of  the  conjilomerate  .-ire  in  some  cases  round, 
Imt  are  usually  llatteneil  in  the  diiection  of  the  strike,  and  al.so 
elonjjated  in  the  direction  of  the  ilip  of  the  lied.  U'itli  a  view 
to  ascertainiiif;  the  relative  almndaiice  of  the  pehiiles  of  the 
dift'erent  varieties  of  ro(d<  contained  in  this  coni;lonierate.  the 
jx'hliles  on  the  surface  of  the  rock,  on  two  larne  exposures  at 
ditVeicnt  places,  were  couut(>d  and  classilied.  The  re-ults  are 
shown    in    the    followini;    talile;    - 


Fine  iiraiiicil  pink  iiniriilc 
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(_'(i:irscr  ^raiiic-i  jrnitnlc. 
Ani|iliili(ililc.  willi  sc:ilc>  of  liiulilc 

(Irccli  iiyniNciic  nii'k 

I.illlCSl.lllC 
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The  fine-firaiiied  friaiiite  pelililes  hear  a  strikini;-  resenililance 
to  the  granite  oc<'urrin{>;  aliont  the  end  of  I'ine  lake,  and  the 
aiiiphiliolite  is  like  that  whiidi  is  found  undei  lying  the  conglomer- 
ate. The  green  pyroxene  incd'C  is  like  that  developed  in  limestone 
lielts  in  all  jiaits  of  the  aica.  liy  the  action  of  granite  intiiisions. 
The  pelililes  of  the  ini|i\iie  limestone  ar(>  represented  liy  cavities 
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'  ";;"''^'"j  ''-'''"I'l.'"-'..  to  alt,.|v,<  l:,va^  ,,„1  ...|. 
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llit('rslr:itili('il  with  llic  coiijilunicrMtc  there  ale  al.^ci  liecU  of  ilaik 
iiiicai'eiiiis  aiii|>liil")litic  rock.-,  uhieh  strorii;ly  rcsetiilile  the  matrix 
of  the  conjrhiinerale.  as  well  as  liaiiils  re[)reseiitiiij;  rui'taiiior- 
[ilio-eil  ash  lieds,  ami  a  few  of  rusty  weatheriiij;  j;iiei>s.  ~iii  I,  as 
are  coiiiiiioii  ill  tiie  <  Ifeuvilje  series  associated  with  the  liiiiesti  nes. 

The  |)eMiles  of  the  conglomerate  consist  of  a  tiiie-graineil 
reililish  felsite,  iileiitical  in  chaiacter  with  that  of  the  feUite 
masses  with  which  it  is  a--ociate(l.  together  with  a  few  pelilile- 
of  wiiite  (|Uailz  rock.  In  all  the  occurrence-^  these  [I'-M.les  are 
much  flatteneil  ami  sciueezeil  out  into  lenticular  forms,  ami  in 
sotni'  cases,  where  the  rock  is  traversed  \>y  hftle  contortions,  the 
pelilijes  arc  often  more  or  le~^  twisteil,  .M.igniticent  specimens 
sJMwing  these  structures  are  yielded  hy  the  ;  liin  slaKs  vhich  lireak 
off  from  the  glaciated  .slirfai'es  of  th;-  lock  when  these  liecoiiii- 
slightly  we.-ithered.  These  peMiles  are,  as  a  geiural  rule,  verv 
aliiimlani  in  the  rock,  '{'he  groiiiidmass.  a-  aliove  mcntioiie(l. 
consists  ol  a  clark  grey  .iinphiliolitic  roi-k.  which  flous  around  the 
pelililes  with  a  <listiiict  foliated  structure,  and  i-.  n-  aliove  men- 
tioned, simil.ir  in  character  to  certain  of  the  mtei  ~tratilied  hands. 

.\o  distinct  cxideiice  of  autoclastic  origin  inuld  he  ohtained 
in  the  ca.se  of  this  idck.  although  certain  haii  lecl  \-.'iiieties  of  roid< 
were  oliserved  in  the  \icinit>'.  u  lii<-h  might  produce  ~iich  ;i  c^iiigloni- 
er.ate  under  the  influence  of  great  mosement.  The  rock.  liowe\-ei-, 
shows  :c,  c\  idelice  of  autoclastic  origin  over  ni,iii\  large  e.xposuies. 
It  might,  however,  have  been  produced  liy  the  ciu-hing  of  piles 
ol   iiiteisir.ititied   volcanic  aggloiner.ate. 

.Among  the  conglomerates  met  with  in  the  soiniieast  portion  of 
lot  ISof  c.ncession  I\'.  there  is  oni- hand  1.")  feet  in  width,  in  which 
tin.'  pehMcs  are  in  most  cases  well  rounded,  .-ilid  in  which,  while 
some  of  ihem  consist  of  the  reddish  felsite  which  con-iitutes  the 
peMile<  of  nio>t  of  the  conglomerates  of  tl,i-  district,  'here  are 
also  numerous  pehhles  of  granular  white  i|Uail/.   locl,     proliaMy 

vein    i|uartz,   and  sot if  the    r,i.igi,etite-acliiici:  ,■   mck   siniikar 

to  tliat  found  in  association  with  the  iron  oic  i  out  JOII  \ards 
farther  west,  near  the  shore  i,:  \\  hi.T-toin  lake  This  oc- 
currence is  relVireil  to  in  some  detai'  ,.  'hi'  >•  cii,.!!  ilialing  with 
economic  geolog>  in  conne.xion  with  tin-  desc  pt:.iii  i,f  the  iron 
DIP  on  this  lot. 

(7.1  ^IiDiin  n.  Inin  2.  '^.  iniit  ~ .  mm;  -  ,  /,  •|'his  occiiirence 
consist^  .'f  tun   I  cd>.   of  ciitigliiin.i  rate,   which   arc   found    withiii   -i 
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111'  i-iiMfiliiinciMic  Iciunil.  t':ir  nutuciylis  tlic  :ili>ciirc  nf  rijii;;|iiiiici-at(' 
III  liiaiiy  |il:ii'('s  whcii'  it  ini^ilil  lir  lnoivril  inv,  :i>  I'slalilisliiiij; 
:iM  mii-iintniMiil> .  IT.  linwcNrr.  I  lie  cvniiiirc  uI'  iiiiriiiil'onna- 
liilily  at  tills  one  imliit  Kc  rc!;;ii'ili'i|  a-  rcilain.  tlic  uin-niil'iiriiia- 
lilllty  ill  i|U('Stliili  ('\l>ts  lictuccii  tun  scries  ul'  lorks  iilciit  ii'ai  111 
|M'tiiii;ra|iliii-al  rhaiarlcr.  aii'l  pri'sciilini;  -iii'li  a  uiiil'i  niiiity  Imth 
III  I'liaiartci'  aiiil  ^Inirluri'  lliat  any  alli'iii|il  In  ilfliiiill  the  two 
>itIi'S  on  till'  liia|v.  ('\rr|i1  at  llir  |iiillil  ill  i|lic>thi|i.  uiMijil  lit" 
|iuii'l\'  aililtiai\  .  anil  liasivl  (in  n.ric  riinjfctiiic.  'I'lic  utlii'i'  two 
uccuiTciircs,  in  Lake  ami  Met  linen  I  Nns.  t>  anil  7  I.  eviilentl\  lieluiis; 
lii^ellier.  :-niTeei|lnj;  mie  aniillie,-  a-  tliey  iln  mi  the  >liike.  Here 
the  eviileiire  iil'  >Uch  tliirk  lieils  nl'  riiimjiiiiieiale  uniiM  ^eelii  In 
Iniileate  the  e\l-teiiee  ul'  a  lireak  In  the  >t  riii-t  iiial  -iiri-e~-iiin. 
Ill  tlie~e  ciiiifiliinierales  the  |'eliMe>  are  alinn^t    williiiill    e\ie|it  Inn 

I  Islte,  similar  in  the  t'el~ite  ami  iirlhii|ihyre  iiia^-e~  with 
wliicii  they  are  a>^iiciateil.  These  jailer.  liiiue\'er.  are  a|i|ia- 
leiitly     iiiliUsl\c    in     the    series    with   wlilili    the   ruimliinieiate  is 

inlei>lratlHeil.      This    nil;;lil    easily    lie    ll ase  IT  the  eii|ii;lii,.i- 

erales  re|ire>enlei I  liiiilio  iit'  \iilcaiilc  ejei-l a llieiit a  alii|  ashes, 
ile\i'lci|iecl    ill   rnnnexiiiii     with    the  eru|i||iin    ul    llii'  ml  liii|ihyres. 

II  Is  iliiiilill'ill.  huwcver,  u  het  her  thi-  i^  >ii.  e^|ieelally  In  the  case 
III'  llic  ciii|i;|iinicralc   liaml   near  W'lcl^tmie  lake. 

rmler  the  (•ircuiii^lalice-.  therel'me.  the  whole  ile\elii|inietit 
i.r -ciJ!"  I'litary  rucks  in  the  area  has  lieeii  liia|i|iei|  as  mie  cniiliiiii- 
iiu>  -■  e-.  ;illliiiii<;li  It  l>  |Hi»llile  thai  two  >erles,  lileiitlcal  In 
pel  rnnra|iliic.al  character,  anil  clii^rl>  eiil'nlcleil,  e\i-|.  Whether 
this  lie  Ml  or  nut.  it  Ilia  'c  |ios>il  In  ileteriiillie.  when  the  ail- 
j.iceiit  Jirea  In  the  ~mitli  ul  the  ea>terii  pari  nf  the  Haiicrnt't  sheet 
is  critically  stmllcil.  ,^|iice  the  strike  nf  these  i'ii|i);liiinei-ites  carries 
them  ii\er  into  lh<'  are.i  in  i|ue>tliin.  .anil  the  ciiiiilitlnn-  I'nr  study 
there    ma\'    prux'e   In    lie   iimre   laviiiiialile. 

'{'he  j;ei  ill  laical  histiir\  nl'  the  area  may  lie  lilielly  summeil  up 
as   I'nilnws: 

The  ill>tiicl  w:is  in  pre-(  ainlirlan  liine<  cii\ereil  liy  a  ,<ea.  In 
which  there  was  ilepn-iteil  an  imiiien>e  series  nt'  seillments  .aKKi''- 
fialiiii;  m:iii\  thmisaml  feel  iti  tliickness.  The  thlckiie»  nf  the 
>erles  .-hnws  that  the  peiiiiu  nl'  ilepn-ltinn  w.as  a  Innfi  mie.  ;iii(l 
the  pre\aillni;  calcaiediis  cliaiacti'i  nf  the  .-eiliiiie|il,~  ,'-linw.~  that 
it   Was  prnliahly  nf  maiilie  iiri};iii.      Thai   there  was  latnl.  linw('\'er. 

III  the   \iciiill\.    :-   slinwii    li\    the   fact    that    a   cerlaln   .annilliit  of 
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ai};ill;ic('(ms  iiiid  aiciiurcnus  sciliiiiciit  fouiiil  it>  way  into  this 
sea.  It  was  (lc|M>sitc(l  at  a  time  nf  vinlciit  vcilcaiiic  activity,  tor 
tlicic  is  ii'asuii  til  liclicvc  that  a  laijic  pait  of  tlic  jricat  vohliiic  of 
aiiiphilioHtc  iiitcrsti-atilicil  with  the  normal  sccliincntaiy  material 
rcpn'scnts  voh'anic  ashes  ami  other  clastic  inafeiial  of  volcanic 
oi'ifiiii.  wiiich  was  from  time  to  time  tiirowii  out  into  the  sea  in 
which  normal  MMlimeiitation  was  fjoiiif;  forwarti.  There  are  also 
flows  iif  |ior|ihyritic  lava,  ami  liosses  of  plutonic  i-ocks.  proliaMy 
represent iiii;  the  deeper  parts  of  volcanic  centres. 

(■onceriiin<;  the  nature  of  the  iia.semeiit  upon  which  this  im- 
mense accumulation  of  sedimentary  material  was  laiil  down  we 
have  no  certain  kiinwU'(lf;e.  for  no  part  of  it  can  lie  recognized  at 
the  present    time  as  the  original   lloor. 

This  jireat  .series  was  then  folded  in  a  general  dii-eclioii  X.  150° 
K..  and  |)roliaiily  contem|toraneously  with  the  folding;,  was  in- 
va<led  by  an  enormous  body  of  f;ranite.  This  granite  slowly 
rose  in  the  form  of  great  i>atiioliths  into  the  overlying  series, 
disintegrating  it  and  becoming  tilled  with  countless  fragments  of 
the  invadeil  rock.  In  the  ca.se  <if  the  limestones  this  granite  not 
only  disiiiptecl  them,  but  changed  them  into  amphiiiolite.  The 
amphibolite  proiluced  in  liiis  way.  as  well  as  that  referrecl  to  above 
as  occurring  interstratilieil  with  the  limestones,  and  of  dilTerent 
origin,  was  in  many  jilace.s  dissolved  by.  or  incorporated  into, 
the  substance  uf  the  granite,  taking  the  form  of  iiasir'  streaks  or 
schlicroi. 

Wiiile  in  the  southeast  corner  of  the  area  the  sedimentary 
cover  is  thick.  an<l  almost  contiiuious.  on  going  toward  the  north- 
west it  becomes,  as  the  result  of  C'lre  intense  ei'osi<in.  pr";:ressivi"- 
ly  thinner,  while  the  vohiine  of  granite  breaking  up  through  it 
gradually  becomes  greater  until  the  northern  limit  of  tiie 
Mancroft  sheet  is  reacheil.  where  the  sedimentar,\'  serie>  is  fretted 
a\\a\.  and  is  represented  only  by  occasional  shreds  and  patches  of 
amphilmiitesca'tered  throughtliebatholitliMif  gneiss,  and  arranged 
in  lines  c<informing  to  the  strike  of  the  foliation  of  the  latter. 
The  erosion  to  the  norlii  has  thus  cut  ilowii  into  and  laiil  bare  a 
<leeoer  part  of  the  section,  where  all  the  rocks,  botii  invaded  and 
invading,  everywhere  show  indisputalile  evidence  of  great  move- 
ment while  in  a  soft  oi-  plastic  condition. 

Here  arc  dis|)layed  the  roots  of  the  mountains.  I'ldtu  what 
has  been  said  it  will  be  seen  that  theic  are  presented  in  this  great 
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area  prpci.-^ely  the  .^unie  pheiioniciia  as  those  .'^ecii  elsewhere  in 
North  America.  an<l  the  eviilence  avaihible  seems  to  inciicate  that 
tiiis  statement  may  l)e  exteiKled  to  all  parts  of  the  world.  Where 
the  ohlest  stratilied,  or  stratiform  foriiiatioiis  are  expiiseil.  these 
rest  upon  great  bodies  of  sranite,  usually  };neissic  in  slnictnre, 
whieh  penetrate  them  in  ^reat  hatholithie  masses,  the  contact 
heiiiR  an  intrusive  one.  Thus  the  Keewatin.  uhicli.  in  the  re«ioM 
of  the  fireat  lakes,  on  the  border  of  the  Canadian  shield,  is  the 
oUle.st  .series,  and  which,  althou^'ll  containing:  a  laifre  amount  of 
volcanic  material,  al)oun<ls  also  in  oidinary  sedimentary  di  posits 
in  many  districts,  rests  upon  jrr.aiiite  which  is  intiuded  through 
it.  Farther  to  the  east,  all  alon«  the  border  of  the  same  shield 
or  protaxis  in  Ontario  and  (Quebec,  as  well  as  in  the  Adirondack 
mountains,  the  (Irenville  which  forms  (he  base  of  the  sedimentary 
series,  shows  jireciselx'  the  same  relations. 

Tin;   (iUAMTKS  AM)  (lUAMIK-C.XKISSKs,  WITH  TIIIMU 
l.NCLl  SIONS  AMI  (■(•.\r.\(  T  I'llKNDMKNA. 

Out  of  a  total  area  of  about  1.2(10  siiuari'  mile-  ii;  iIk'  district 
covered  by  the  present  report,  {jranites  and  jiranite-fineisses 
ofcupy  2. •">!'(>  s(|uare  miles,  or  nearl.\  (i'J  per  cent  of  the  whole. 
The  |)riiicipal  development  of  these  ro(d<s  is  in  the  northern  por- 
tion of  the  area  which  is  o-cupied  alm<i.-t  exclusively  by  them. 
In  the  southwestern  portion  iaiKC  bat  holithic  areas  of  I  he  firaiiite, 
as  has  1  cen  mentioned,  ajipear  rising  throUf;h  the  o\erl>inf;  s(>di- 
nientai".  .series;  while  smallei'  areas  of  the  <anie  rocks  occur  as 
intruions  in  the  southeastern  porti<in  of  the  area.  These  rocks 
have  for  the  most  pan  a  <listiiict  foliation,  althoufih  certain  of  the 
smaller  areas  (as  for  instance  that  about  Lake  Copew.-iy,  in  the 
central  portioti  of  the  township  of  Lake)  are  (|uite  niassi\('.  In 
the  lar};ei'  areas,  however,  the  foliated  strui-tiu'e  in  many  places 
gives   wa>-   to  a  (iranitoid   one,   ami  everx'  stage  of  the  transition 

from  one  to  the  other  laii   1 Ii-arly  seen.     '1  he  >mallei-  batlio- 

lithic  areas  of  gneissic  granite  in  the  soulhein  portion  of  the  area 
are  identical  in  coni]io>ition  and  character  with  the  ureat  northern 
are.i.  and  are  eviilentl\-  portions  of  it.  .--epaiated  b.v  ari'a-  ot  the 
overlying  sedimentary  strata  which  have  suid<  down  between 
the  batholiths.  and  have  thus  been  |iii'.served  from  erosion.  The 
surface  character  of  the  country  uinlerlain  by  the-e  southern 
granite  niiisses  is  al-o  identical  with  that  umlerhnn  by  the  great 
northern  gneisses. 
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Tlic  j;ical  Micas  uiidcilaiii  liy  this  mrk.  altlidimli.  s|i(':ikiiij; 
fjoncially.  vciv  uiiil'dirii  in  the  cliaractcr  cit'  tlic  nii'k  ('\|i(isuri's, 
lid  not  ciiiisisl  i)t'  a  K'''"ii''''  '"'  'Ai'-^'^^U'-'^wA^s  of  ix'it'ci'tly  uiiilm-Tii 
I'liai'aiMcf  tliniiifilioiit.  l>ill  aic  ciimiioscd  (if  fj;iaiiit('s.  or  jiiaiiitc- 
Kiicisscs.  tiiiipiifili  wliicli  arc  distriliutcil.  in  vaiyiii;;  aiiiotint,  iii- 
i-!ilsloiis  of  ainpliiliolitc.  dark  in  cojoiii'  and  basic  in  cliaractcr. 
Tlic  oiisin  of  these  inclusions,  and  their  relation  to  the  ^iranilc. 
will  he  discussed  lat<'r.  Of  the  granite  rocks  which  form  the 
(diief  part  of  these  i;rcal  ai'cas  theie  are  two  varieties,  which  may 
lie  desi};nated  as  the  reil  fjneiss  aid  the  f;rey  {jneiss.  'I'lie  same 
three  roid^s  are  desciihed  hy  Cushin;;  as  makinj;  up  the  correspond- 
ini;  liody  of  irneiss  in  the  .\dironda(d<s  region  of  the  State  of 
New   ^drk.'     Of  these  the  red  irneiss  is  hy  fal'  the  most  ahundant. 

The   f;''''"''''"Ji'"'''^'*    area    thus   consists   <il: — 

1.      Heil  };neiss. 

L'.     drey  {rneiss. 

■t.     The  aniphiliolite  li.'-iirsions. 
The~e   will   lie  considered    in   succession. 


I.     in;n  (;Nt;iss. 

The  red  <;neiss  is  the  prevailing  t\pc  in  all  the  };neissic  areas. 
It  is  a  ro(d',  which  is  medium  to  rather  line  in  firain,  and  lijiht  in 
colour,  wealheiinj:  to  a  pale  i-eddish  or  piidv.  It  is  compose(l 
almost  entirelx  of  felilspar  and  ipia'tz,  the  former  prepondeialin;;. 
Some  liiotite  is  also  invariably  pi'<'senl.  luit  this  is  ver\  sulmrdin- 
ate  in  amount.  .\s  will  Ik-  mentioned  later,  the  rock  fienerall> 
shows  si^jns  of  cataclastic  structure.  When  examined  under  the 
microscope,  small  amounts  of  li<iiii!ilen<le  are  somelinie>  found  in 
the  case  of  the  southern  hatholith.^;  .-ind  in  the  t;neiss  from  one  or 
twii  hicalilics  a  little  muscovile  is  associated  with  the  liiotite.  .\s 
ai'cessorv  constituents,  iron  ore.  apatite,  and  /ircon  are  usiuill.v 
present,  in  very  small  ainount,  anil  in  a  few  localities  a  \cr\  small 
amount  of  ;;.Mriiet  also  occurs  in  the  rock.  U  lieu  examined  in 
polari/ecl  li^hl  a  proportion  of  feldspar  is  often  found  to  pre.-eiil 
a  fine  cross-hati'hed  twinnin;;.  cliaracterislic  of  microcline:  while 
most  of  the  other  felilspar  ;;rains.  as  a  .iieneral  rule,  show  no 
twinninj;;  a  sm.ill  proportion  of  the  feldspar  u.^mdlv  shows  the 
sinipli'    alliite    twiniiinir    characteristic    of    plafiioclase.       I  poii    a 
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iiiirriiscipiiic  cxamiiiutiKii,  tlicicfnic,  the  inck  would  seem  to  l>e 
essentially  a  i|iiartz  (iitlioclase  lock  in  uliii-h  tiie  oithoc'ia.-e  is 
trei|neiili\-  ic|ilace(l  wholly  or  in  pail  liy  iniiToeline.  or,  in  >oine 
tew  eases,  liv  niicropertliitc.  WIk-ii.  however,  separations  ot  the 
eoiistitueiits  of  the  rock  are  iiiaiie  liy  means  of  a  heavy  solution, 
i'  is  founil  that  the  amount  ol'  lime  soda  leMspar  present  is  mui-li 
};reatei'  than  would  lie  supposed  tVoni  a  study  of  the  rocd<  sei-tioiis. 
In  fad  a  lar,!;e  amount  of  a  lime  soila  feldspar,  having  the 
speeilic  gravity  of  olij:oelase.  is  found  to  lie  in\  .-iriaMN  present,  and 
fre<|uenll\'  it  preponderate-  over  the  orthoila>e.  In  makiii.L;  these 
separations  'i'lioulet's  solution  was  employed,  and  altei'  the 
removal  of  I  he  .lark  <-onstituenIs  of  I  he  ro(dv  the  lluid  w  as  <;raduall,\' 
diluted  until  a  specilie  fjravily  sli>;htly  umler  ■_'••)•')  was  reacheil. 
at  whirh  point  thei|Uartz  fell.  On  further  dihil  ion  the  olij;oclase. 
having:  a  speeifie  gravity  of  Ketween  J-ti.':!  and  L'-(;4I.  wa-  thrown 
down,  .and  in  no  ease  was  then'  ,a  iKiticealile  amount  of  an\  heavier 

feldspar  pK-elit.        I  i the  lluid.  when  .-till  further  diluted,  first, 

the  alhile  (if  an.\  were  present)  fell,  and  ihi'ii  the  .iithochu'e  and 
micivi-line  were  sejiara,  d.  In  order  to  a-crtain  whether  this 
iin<'\pecledl>-  lar^e  proporlion  of  oli,micla-i'  was  a  common  char- 
actcristii'  ol  the  gneisses  of  ihe  area.  ele\en  -pecimeiis  ol  the 
t\pical  red  jrneis-.  from  widel\-  separateil  poinis,  wcic  selecteil. 
and  sep.aratioiis  of  their  coli-tilueiil-  were  made,  with  a  \  iew  to 
determininj;  the  character  and  approxim.ale  proportions  ol  the 
feldspars    present,    wilh    llii'    followini;    re-ult-: 

Tnirii-^lnli  (ij  .1////.  lai:',.  nun;  .•^.-iiiii  /I'.  Tv  pical  !ilie-t;rained 
di<tiiicll\  foliated  red  ,miei  — .  taken  from  t  he  laljlc  exposures  on 
the  hanks  of  lla,\  creek,  where  it  eiiler-  l.oii;;-  lake.  ()lif;ocla-e 
and  orthoclase  were  found  to  he  prc-eni  in  ahoui  equal  amounts, 
wliile  the  amount  of  (|iiarl/.  wa-  found  to  lie  ahoul  equal  to  the 
total  I  oiileiil  of  felil-par  in  the  roi  k. 

■/■(/in/.s//,/)  ,ij  Shirliiiiiiiii.  U>l  L'(>.  cuiin  sk'uiii  1 1 1  \  inedilim- 
f^raineil  t\pic.-il  red  jjiieis-  which  in  tin-  field  is  seen  lo  pass  intoM 
coarse-firained  and  riore  m;is-ivepe};mal  il  ic  facie-.  'I'w  oleldspar- 
oli}:ocl:i-e  and  orlhocla-c  aie  pre.seiil.  I  he  former  heiiij;  i  t 
smaller  in  aiiiounl  I  haii  t  he  lai  ler.  (^uarU  i- rat  her  le.ss  almn  it 
than  the  oli,t,'oc'h:-e.  .\-  u-ual,  I  he  daik  con-i  il  ueiils  are  preseiil 
only  ill  very  suiioiilinale  amount. 

Tmnixhiixij  l.iniuisUim  .lot  Ml,  miin  ssnm  \  \  hne-f;rained 
reddish    ;;nei--.    showing    in    pkacc-    coarser    siriiifi-.      Tnder    the 
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niicrosciipo  it,  is  >coii  l<i  lie  coiiiimisciI  essentially  (if  felilspar  and 
quartz,  with  <iiily  a  small  aiiKHiiit  (if  liidtite.  I'litwintied  feldspars, 
apjiaicritly  ortlioclase  and  iiiicidcline.  are  present  in  larj;e  amount, 
and  the  proportidii  of  feldspar  >;rains,  showiiif;  the  ordinary  alliite 
twinning,  is  small.  .\  little  iron  ore.  and  a  very  few  minute 
individuals  of  apatite  and  zircon,  complete  the  list  of  constituents 
present.  .V  .separation  of  the  constituents  of  the  rock  liy  means 
of  Thoulet's  solution  showed,  however,  that  the  amount  of  oli<;o- 
clase  present  was  consideralily  greater  than  that  of  the  orthocla.se 
and  microcline  taken  together.  An  analysis  of  this  rock,  which 
may  lie  taken  as  tyjjical  of  the  j;reat  liody  of  red  gneiss  tliroiij;hout 
the  area  embraced  liy  the  rejiort,  was  made  liy  I'rof.  .Vevil  X. 
Evans,  of  .McClill  rniversity.  The  results  of  this  analysis  are  as 
follows:    - 


Si(y,.  . 
AK(V, 
Ke ,,(),, 
•Fe( ) .  . 
MnO  , 
CaO.. 
MflO  . 
K,().  . 
Xa/) 
CO,.. 


HjO. 


7()'!l!l  per  cent. 
12 -4.-) 

l-o:! 

()-4'.i 

tr. 

()-!t,s 

()-l.'l 

4  •:.",» 

:{-4(i 

none 
0  L'<i 


Total KHI-lti 


lii 


When  from  this  analysis  the  relative  proportion  of  the  con- 
stituent minerals  is  calculatecl.  the  results  olitained  liy  the  separa- 
tion of  the  constituents  are  sulistantialed.  If.  after  calculating; 
the  atomic  proportions  of  the  rock,  the  litiie  is  utiited  with  sullicicnt 
alumina  and  silica  to  make  anorthite.  and  from  the  potash  and 
soda  ill  the  same  wa>  the  proportions  of  ortlioclase  and  alliite 
respectively  |ire.seiit  are  calculated,  it  will  lie  found  that  the 
amount  of  aliimiii,i  remaining  is  almost  exactly  that  wiiicli  is 
re(|uired  with  the  excess  of  the  other  constituents  to  make  hiotite, 
txceptiiifi:  a  siiiall  amount  of  ferrous  and  ferric  oxides,  which  re- 
main  over  in   the   proportion   in    which   these  oxides  are  jiresent 
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in  magnet ite.     Tlii'  results  of  tlie  calculatii)ii  carrit'il  nut  in  this 
way  ai'c  as  fi)llo\\s:  — 

Oi'tluH'lasc L'.")-.")S  iuicciu. 

Alliitc L'!»-.)J 

Aiioi-tliitc .")•()() 

tiuart/! .'iT-ti'N 

Hiotitc       (MMI 

Majriiciitc   1  •:{!! 

Wati'i- ().L>(i 

1(1(1-  !."(  |icicciit. 

I(  will  linis  lie  .'.(■('II  that  tlic  aiiinuni  i>i  arinitjiii,-  picscnl 
is  sullicicnt  wlicii  iiiiitc(|  with  the  aliiitc  tn  fjivc  iil-HI  |m  i- 
cent  of  an  acid  (ilij;i)clasc,  havinj;  the  fmniula  Ali,;  An,  thus 
licaiin^  (Hit  the  results  olitainei!  I.y  the  Thdulet  >e|iaiatiiiii ; 
anil  which.  .MS  cdiupaicil  with  tlie  (irthiiclase.  i>  present  in  aixnit 
the  |iii>piiiti(pn  of  :i  to  L'. 

Wlieti  tlie  calculations  are  made  to  ascertain  the  pv-itidi 
which  tiiis  rock  would  occupy  in  the  (juanlitative  sys(eni  of 
classilic-ition  recently  proposeil  hy  Messrs.  Cross.  Iddinjis.  I'irssnn. 
and  Wasiiinirtoii.  I  lie  rock  i<  found  to  occujiy  the  following 
position: 

Class  1      I'ersalane. 
Order  .'{     Coluniliare. 
n-AUir.  2      .Mshach.ise. 
Suli-ranj:  '■)      TeharniKe. 

Tdini-iln /I  (ij  I'lrk.  shun  nj  Sii{<ik<  hil.i .-  'I'he  specimen  was 
taken  fidiri  larj;e  e\posure>  of  a  jriieiss  made  up  ahnost  exclusively 
of  feldspar  and  (|Ual'tz.  the  ihirk  coir-l  it  uenis  liein;;  rc|iresented 
li\-  a  few  Hakes  of  liiolite.  Both  oliftociase  and  orlhoclase  were 
found  to  lie  present,  and  in  the  |ir(>p(iilion  of  aliout   I  to  .">. 

T II II  nshif)  (ij  Lnlli  rirur/li.  lul  1ft,  Cdiirissiini  .\7.  '1  lie  t\pical 
flesh-reil  fineiss,  composeil  of  (jUartz.  microcline,  plajiiocla.se. 
and  an  ur.twinneil  feldspar,  appaiontly  oithoclase.  with  a  small 
pidpoi-tioii  of  hiotite.  musco\ite.  maf;netile.  sphene,  a|)atite, 
and  /.ircon.  weic  ]iresent  as  accessory  cdiistiluents.  .\  separ.-iiioii 
liy  means  of  'I'lioulel's  solution  shoW(>d  that  the  plajiiiK  lase 
feldspar  present  had  the  siiecilic  ;;raviiy  of  olij;oclase.  and  that  it 
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Was  very  iicarlv    ('((umI  in  aiiiduiit   to  that   of  tin 
niicrorliiic  taken  tnnctlicr. 


ic  mtlioclasc  and 


Tnini^hip  It}  Glamonimi.  lot  !t.  ro 


/.v.  -T 


iis  IS  a 


i[)eei- 


inon  of  tlip  typical  fed  snuiss  occuiijnfr  „n  the  road  lictwpon  Max- 
wells   crossiiifr  ;,„,[    I?,.,ik   lake,  in  the   Cla f};ati    hatliojitii.     A 

separation  of  the  eoiistitnents  made  l.y  Mr.  I,.  ('.  Cratton,  W.^c,  of 
.McCiii  I'niveisity.  shows  that  oli^'ocla.se  is  present  in  larf?e  amount, 
pr<)l)al)|y  oxeeediiiK  in  <iUantity  the  amount  of  ortiioeia.se  jire.sent 
in  the  rock. 

Tnirnx/ii/i  (ij  Mtnnnniilh.  lot  14.  rtnicisainn  //.  — .\  very  jjule 
pink  ji;nei.ss  from  near  the  northern  limit  of  the  .\nstrutlier  hatiio- 
lith.  (Quartz  and  olijroela.so  are  [ne.seiit  in  about  eriual  amount. 
The  potash  felils|)ar  is  suhordinate,  there  heinj;  ai>out  two  and  a 
half  times  as  mueh  oligoelase  as  potash  fcldsjiar  present  in  the 
r()(d<. 

Townsfiipof  \Vntl(ist,»i.li>f27.c"nc,>!sr,n  /A'.— A  typical, roarse- 
grained,  well  foliated  j;iaiiito-j,'neiss  from  the  southern  extremity 
of  the  granitic  aiwa  occurring  in  the  northwestern  poilion  of  the 
township  of  Wollaston.  In  this  rock  the  oligoelase  was  found 
to  exceed   the  potash   feldspar  in  amount. 

Towitfiliip  of  U'olliifton.  hi  1!).  cnncrsxi,,,,  A/T'.— This  sjjeci- 
nien  was  taken  from  the  northern  end  of  the  .same  Wollaston  mass. 
A  .separation  pri)Ve<l  that  a  large  amount  of  oligocla.se  was  present. 
Imt  that  it  was  exceeded  in  amount   i)y  the  potash  feldspar. 

Toirnxhlp  <>}  Mithiini.  litt  I.l.  cimcission  V.  ~\  distinctly 
foliate(,'  tyi)ical  gneiss  from  the  north  shore  of  Connors  liay,  an 
arm  of  Lake  Kasshaliog.  It  is  typical  of  much  of  the  giiei.s.s  of 
the  .Methuen  hatholith.     A  large  amount  of  oligocla.se  is  present. 

Toirnxhip  of  Mdhurii,  lot  17,  connsxion  l'.— This  speci- 
men repre-cnts  the  finer  grained  variety  of  the  gnei.ss  from  the 
shore  of  Bottle  lake,  and  lif-longs  t.)  the  same  Methuen  hatholith 
MS  that  just  referred  to.  liider  the  microscope  it  is  seen  to  con- 
.sisl  of  mi<'ro>line  and  plagioclase,  with  small  amounts  of  quartz, 
and  of  an  untwinned  fehlspar.  The  iron-magnesia  constituents 
are  hiotite  and  hornhlende,  .rhich  are  present  in  about  equal 
amount.s,  i)Ut  both  of  which  are  very  sub(H(linate  constituent.^. 
An  analysis  of  this  rock,  made  liy  .Mr.  .M.  F.  Connor,  M.  Sc,  gave 
the  following  results:  — 


If 
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SiO, '-i-'i'A  per  cent. 

TiO, ()-17 

AKO, l:i-r,r, 

!•>,<), ()-.')S 

KcO l./i:{ 

.MnO 0.()4 

(•:i() l-(3(i 

M<,'() 0.4.1 

K/) :Mi> 

X:i,<) 5-01 

H,,() 0.45 

9<)-S!)  per  cent. 

It  is  iinpossililc  in  the  case  of  this  analysis  t<>  calculate  the 
exact  proportions  of  the  iron-tnagnesia  constituents  which  are 
present,  owinj;  to  the  f:ict  that  the  exact  composition  of  hotli  of 
these  minerals  is  unknown.  'I'iie  iK^rm.  however,  is  given  iielow. 
My  this  is  meant  the  calculation  of  the  aiialvsis  jutn  the  form  of 
certain  standaril  minerals,  heing  the  niiiieralugical  composition 
of  a  rock  into  which  such  a  magma  might  crNstallize  under  slightly 
different  conditions.'  The  nt)rin  jire.sents  in  this  case  very  nearly 
the  true  percentage  of  the  various  minerals  present,  hut  a  cer- 
tain projiortion  of  tliopside  and  hy])ersthene  are  cahulated, 
which  are  represented  hy  other  comliinations  in  the;  actual  rock. 
The  n(irm  is  a.s  follows:    - 

Orthocla.sc IS-:!.")  per  cent. 

.All)ite 4'_'-44 

.\northite .")-2S 

(Juartz  27-7'_> 

Diopsidc L*..")7 

Ilypersthene     1  -HL'  " 

Magnetite O-'.Ci 

llmeuite ()■;{() 

00-.">l    per  cent. 
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The  positiim  of  tlic  mck  in  the  (|ii;intit:itiv('  i-l;issification, 
which  may  lie  i-efcncil  U>  as  ilic  ('.  1.  I'.  W.  ilas.«iti(:iti(in,  taking 
the  initial  letters  of  the  aulliois"  iiaini's,  is  as  follows:    - 

(lass   1.      I'eisalane. 

Older  4.  -Uritaniiare. 

Uaiij;  ■_',  — 'I'Dscaiiase. 

Sdl.-ranj;  4.--  Lassenosn. 

it  will  lie  seen  from  the  results  uliicli  liaxe  just  lieeu  staled, 
that  the  granites,  and  f;ranito-j;neisses,  from  all  parts  of  this  re};ion 
are  rich  in  oligoclase,  this  mineral  liciiij;  present,  not  as  the  subord- 
inate constituent,  hut.  as  a  general  rule,  lar^elv  exceeding  the 
amount  of  potash  felds[);ir  present  in  the  rock.  These  rock.s 
mif;hl  thus  he  properl\-  referred  lo  as  o|i<;oclase  fineisses  rather 
than  orthocla.se  j;neisses. 

This  same  preponderance  of  olijidclase  was  found  to  continue 
in  the  jjneis.ses  which  underlie  the  district  heyund  the  iKJithern 
limit  of  the  area  treated  of  in  this  report,  in  the  district  furmili;^ 
tlie  southern  portion  of  th(>  Alsomiuin  Park  of  the  I'rovinco  of 
Ontario,  as  shown  l.\  an  examination  of  a  series  of  f^iieisses  from 
this  re<;ion.  m.ide  liy  .Mr.  II.  Ha\ileii  .'^ands,  of  Mcdili  Inivcrsity. 

It  would  lie  a  matter  of  interest  to  det(>rmine  whether  a  high 
content  of  olijjoclase  i-  not  much  nmre  common  in  acid  fiiaiiites 
than  is  <;eiierally  sup|)osed.  In  examining;  a  .series  of  analyses  of 
such  firaiiites  from  various  localities  it  will  lie  found  that  in  many 
of  them  the  content  in  -oda  e(|Uals  or  exceeds  that  in  jiotash, 
while  the  percentatre  of  lime  is  low.  not  exceediiifr  at  most  2 
per  cint.  thus  showing  that  they  aic  (piite  ditTerent  in  com])osi- 
tion  from  the  nionzonites  or  j^ranodiorites.  It  seems  prohalile 
that  the  plagioclase  which  occurs  in  these  rocks,  and  which  is 
rommonl>"  stated  to  lie  alliite.  is  really  oligoclase.  as  in  the  case 
of  the  frranite-Kiieisses  descrilied  aliove. 

.An  mtereslinu;  contriliution  to  this  (|ueslion  has  recently 
lieen  m.ide  liy  I'olenow.'  who  (indinji  that  the  Russian  granites 
seemed  to  he  rich  in  pl.igiodase.  selected  ten  typical  granites 
from  \ari(ius  parts  of  luiropeaii  and  .\siatic  Hussia.  and  deter- 
mined accurately  in  each  case,  liy  microscopic  measurements, 
the  quatititative  niineralogical  coinposit:i)ii  of  the  rock.  'I'he 
results  were  as  follows: — 

'Zur  I'niKO  (lor  ( »rtliokI.is|il.'»L'i'pkIas  ( Icslci-ic.      (IV.iii.'i.  Sue.  Natiir.  d.  St. 
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(»rtli()c|;is(> J.")-L'(t  per  cciif  In  .;.">.S(I  |.<>|-  cent. 

I'l:i>;i<"'l:isc 2t-(Ht  \>ci   iciit  to  Jti- 1:!  |M'r  (■(MjI. 

<jilait/.      l{l-l:i   per  rent  tci  ;!l'-S()  pc  I'cut 

Iroii-niaKiiesiii  con- 

^titUflits (J.  U)   per  (••■lit  In  lli-M)  per  cent. 

Ill  tlic  CMso  of  tlicsc  l{ii--i:iii  rocks.  Iiowcvcr.  it  is  possililc 
that.  :iltlioii<;li  iciVircil  tn  |i  I'olciiow  ;is  typic.il  iiiaiiitcs. 
they  may  really  lie  lietweeti  j;raiiite«  aini  ■iiiait/.-dinrites.  Iieloii';- 
iiiK  to  one  or  other  nienilier  oi'  tiiese  classes  ot  tiie  telilspathic 
p-aiiolites,'  ami  thus  l>e  ilistinct  from  the  true  granites  (lesctlLoil 
ill  this  report.  Only  chi  riical  anal\ses  can  ilcci.|i  their  e\.iit 
position,  and  these  are  imt  fiiven  in  I'oleiiow  s  paper 

One  peculiar  fact  notdl  in  connexion  with  the  fi  clspar  of 
the  reil  gneiss  is  that  its  reiMish  culoui-  can.  in  ni:ni\  cases  at 
least,  he  entirely  ilestroyeil  hy  i};iiition  at  a  comp.ai  itivelv  low 
temperature  sliowinj;  th.it  it  is  not  due  to  the  presence  of  oxide 
of  iron.      A-    i  rule,  in  these  <;nei>-c-  the  microcline  has  the  least 

colour,    the    oithoclase    coininjr    next,  while    tl lii;ocl.ise   has   a 

eoniparatively  deep  tiiiKe.  This  same  fact  is  nohd  l.\  |{ius- 
iii  the  ca.s(.  ,,f  the  red  feldspar  I'roni  Bedford.  <>ni  .  uhich  is 
shipped  to  the  i"nited  .sJtales  f,,r  the  inaiiufact  ure  of  pottery. 
the  fehlspai-  in  <|ue.~tioii,  .-dthoU!;!!  red.  lieinj;  .-howii  hy  aiiaUsis 
to  contain  little  or  no  iron.  It  fiiilhermore  hiconie-  while  when 
calcined. 


z.     (;iii:v  (i.NKi.s.s. 

This  ro(d<  varies  soniewh.it  more  in  ch.iiacter  than  tho  red 
gneiss,  heiiif;  .soinetinies  p.ale  reddish  f;re> .  .iiid  at  oth(>r  times 
pale  j;rey  to  deep  -jrey  in  colour,  showini:  corie--pondin^  x'aria- 
lions  in  composition.  The  ditferences  in  colour  are  due  in  part 
to  the  relatixc  proportion^  of  the  iion-iiiaj;iiesia  I'onstituents,  and 
in  part  to  the  fact  that  a  larj^e  proportion,  it  not  all  of  the  feldspar 
present,  is  white  o|-  yiey  in  colour.  The  rock  u>u;illv  weathers  luore 
easily  than  the  red  gneiss  with  which  it  is  as.soci.ateil ;  and  it  can  fre- 
(|uentl\-  lie  ohseiACil,  where  the  tiiv\  <;neiss  occurs  in  hands  in  the 
red  gneiss  on  the  rock\-  shores  of  the  northern  lakes,  that  it  shows 
a  tendency  to  weatluM-  awav  more  r,-adil\-.  leavinir  depressions  in 

'Turner,  H.  \V.  The  .Voiiiciicl  iiiirc  (if  die  I-'cMspatliic  ( initinlin^s,  .luur. 
of  licdl..  vol.  viii,  .\(i.  J.  HHHI. 

■Miiicnil  Iic.MPiiicc>  ,1  the  iMitcl  .-^'ito.  Tlic  rniiliicli.  '  ..f  I'liiii  and 
KcMspar.      I'..-*,  (icol.  .Survey    I'.MIl. 
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the  '  ifi'  .ii'  the  k.      Like  tin-  ri'il  ^'iciss  u  '!i  which  it  i>  coiii- 

liiDlilv  -uciatcil  :t  orca-iiiii.ill  tako>  'Ti  :i  n\.  -sivo  ilcvcl'iplinMlt. 
a:  fur  ii-taiicc  cin  tlic  iilu'  l>i  '  wt'cli  [><'■•  S  a  ■!  1),  concc^suid  [ 
of  till"  tiiAri-hip  (if  liiirlt'i;;h.  \\i,  'v  it  o.cms  f.  luiiij;  high  chtT.s 
:il(Ui<i  till'  -liui-c  iif  Stopjui;  lai..  It  usually,  lowovcr,  has  a 
(listilirt    fuliatmii. 

S[i<'i-iiiicns  iif  tiii>  urcv  ^iioi--  from  si\  tyj)ical  iiciii rriMif os 
ha\'i' hccti  rniri-osci)|)icall\  i-xaiiiiiiC'l.     The  rc-uhs  ari' as  follows: 

'rminshiji  (>i  \  iiihldniiili.  lol  _':!.  nitiV:  x.<!iiiii  VIII.  \  wcll- 
foiiatcil.  rather  i-oars('-f;raiiifii  \al'ic!>  .  witii  a  few  little  haiiil-  of  red 
gneiss  running  throuKli   i'.   parallel   lo  the   fojiaiioii,      fmlt-r  tlie 

mieroscope  it  is  foiiiiil  t insist  chielly  of  inierocliiie  aihl  (piartz 

'{'here  is  ati  uiit niimeil  fi-:.lspar.  apparently  orthocla.-e,  also  iire- 
-etlt  ill  i-oii-ideralile  aln  Mint.  Imt  seari'ely  an\-  feldspar  ha  itii! 
ordinary  aili  •' t  wiiiiiiiiK.  I  oe  iroii-iiia};ne>ia  constil  iienls  are  re- 
prprtf-nted  li\  .iotite  and  ureen  liurnlileiide,  lioth  pn'seiit  in  >nlior- 
diriare  amount,  'riicse.  together  with  a  few  grains  of  iron  ore,  zircon, 
aiei  apatite,  (-(irnplete  the  li^l  of  constituent  niiiierals  While  it  is 
possilije  th.it  an  analysis  of  the  rock,  or  a  -eparatioii  of  the  con- 
stituent iir  nerals.  would  show  that  some  of  the  untwiniied  feld- 
spai  is  plaj;ioclase.  tlie  chief  (hfference  lietwecn  this  rock  and  the 
onlinary  red  .sjiieiss  .-ieoms  to  consist  in  the  prop<irtionally  larf;er 
aiiKiun'  of  the  iniii-maf;iiesia  conslituents.  and  in  the  presence  of 
liornliii    ide  anioai;  the  latter. 

7'e  'iv/(//(  (;/  Xiilliliiiiinh .  hit  •_'().  iiH  till-  litii  hilinrn  roii- 
rf!'s>j>iis  ill  (inil  VIII.  i'his  is  a  <;n\\  .  distinctly  filiatetl  gneiss, 
whicii  WfMtliers  i..  a  reiMi^h  grey  coloir.  and  cont.iins  in  places 
darker  streaks.  prulialil\-  Uie  to  a  greati-r  ahundance  loraliy  of 
the  iron-magnesia  constituents  of  the  roi-k.  it  is  well  exposed  in 
a  <-utling  on  the  line  of  the  (Ir.aiid 'I'lunk  railwa}'.  It  is  the  pre- 
vailing glieis-  o\-er  large  areas  in  this  district.  I  iider  ihe 
nii'-roscope  the  chief  constituent  is  seen  to  he  a  feldspar,  which 
i>  isu.illv  lint wiiuc-d.  Iiut  which  in  some  cases  ile\-elops  the  line 
cro-— hatched  twiuhMig  of  microcline.  and  els<'where  shows  the 
spotted  i-haraiter  indicative  of  an  intergrowth  with  some  other 
feldspai'.  There  is  also  a  feldspar  present  showing  the  ordinary 
playioclase  tuiniiing.  Separation  of  the  constituents  of  this 
rock,  hy  means  of  a  heavy  solution,  shows,  however,  that  orlho- 
clase.  alliite,  and  oligocla.se  an>  pn'seiit  in  appro.xiniately  equal 
projKirrions,  ,iiid  tluit  the  rock  contains  no  feldspar  more  liasic 
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<.l:iii..M,\      lit      llxl.ll        iMliN       \\  m    M    1,'rlKl        \1!I,\S,     l)\T.         •)! 

in  lii.if.ictcr.     The  pm'L  i-  nitlicr  [i'h.i-  m  (iii.i;-!/,  \v!ii|(    ;lic  dark 

ri)nstilUi-nis  ;iM'  a\>ii  <|ilitc  >ul.(inlin:it  ■  ill  ;iliiiHirit.  :ili(l  <-(in.-,ist 
cliic'ly  .if  p\  ii..\ciic~.  'I'wK  \  iiici  .■,  ,,|  |i  loxftic  arc  nn-cnt. 
uv.i-  l-liiiliil.ii-  iiicl  Ific  c.llirr  11.  Mcli'iic,  liiiili  lijriit  ill  ■iloli  .  Iiiit 
(i.c  luriiicr.  wliii-li  i>  t:iilitl\-  pliMichruic.  is  socli  t<i  lie  parliallv 
:ilt<'r<'(l  til  a  lilii'..ii>  miiKfal.  lia\iriK  the  •  liarai'tcHstifs  i  ■  -i  luini- 
lilcii'lf  \  -inall  :ii  ;i>uiit  "f  ;:ii'fri  lioiti  .Icinic  .~  alxi  pn  -cut  as 
an  nripinal  i-m.-til  .1.  lit.  a-  wU  a-  a  small  i|iiantit\-  nt  l.iutitc.  ami 
.1   little  titanic  iiiiii  "tv.   •     :■  -iWy  altciiMl   in  Iciir  ,\cno. 

This  ruck  (lilTci-  IVi.ri  r>c  rc.l  i.'i,ci—  hictl\-  jn  the  cliar  ictcr 
of  !  ic  liisiiiratcs  (ircscnt,  1  »ii  the  wealncred  -iirface  it  i-  sp,.n 
t(i  111. Id  occa-i  iial  alljreii  m  ■V  t-|.ar.  and.  <  -huwri  l>\  the  iiiicro- 
-••iipe.  it   I    i~.se~,-cs  a   11'.,    .:••<  .-atacla.-ii''    si ructiirc. 

Totnishiit  „j  l.irin.!-l,,)ii .  /../:;_>.  r  (,c..w)<,„  17.  This  occurs 
assiMLiicd  Willi  the  red  -hei—  in  liiii  1  and-  l.\-  thi'  dinfc  .  :'  Hock 
lake.  It  i.-  iiiiii|-  1  .'  of  ri  i'.rlasc  ainl  ;.la-  ^clasc.  the  relative 
[iro|iorti"iis  icin.ii!  :../  do'iliiiul  ill  the  ali.-eiac  of  .  reparation, 
to;.'ether  'Aitli  i|i:r  /  ad  a  ci.iisidi-  ihle  aPioiint  .  .f  liiotite. 
There  an-  also  m  1  he  1 1  ■  ,,,  n,  niiH"  i:,ii  nf  .-liloi'lle  as.sociated 
with  c.  Icile.  \\liir!i  ev  ,.  ,  1  li  -v-id  foiii  1  lie  de.'oiiipositioli  of 
some  iniiici  !.  pmSal.!-.  ,•.  \',.-  :  i.'c  i-vr.  .\eiic.  v.  hicji  has  now  en- 
tirely di>appeare.l.     'I'll-    vv:      !'•--     ^tiiid'int  tiiaii  the  I'iotite. 

This  f;re\  triieiss  dillci-  fivin  iim-  as.- icialiil  red  mieiss  in  the 
fireater  aluindalice  of  I  .  lUlc.  a-  1  111  llie  pir-ence  m  the  rhomliic 
fiyid.xene 

Tiiese  three  cicciii  reiire-  ha\c  l.'M'ii  .-elected  frnm  the  preat 
northern  expanse  of  Ki'aiiite  -ik  i--,  refireseii'ed  in  the  llalilni'.,  ." 
sheet  accompaiixinj;  this  report.  The  t'ollouin;:  two  occiirr.  i:. ,  •< 
lie  farther  south,  the  first  in  the  Halilmrti.n  I  atlclith.  an  :h' 
second    in    the   (dam.'rfian    liatholith. 

Tdiinshi'i)  i)j  Di/sart.  lot  '_'  1.  mi  llo  Int'  I;  hn  ,ri  /■•■nri  s-n'nnn  ■  ■ 
A. — This  rock,  which  i-  well  expose  ;  011  the  road  t  r.ax'ci'si','',  f  ■  : 
lot.  is  representative  of  the  f;re\  irneiss  of  this  di-lricl  ftidpr  t'  r 
microscope  it  is  found  to  consist  essentiall>'  of  plafiiocla.-e.  (|uartz 
Motile,  and  hornlilende.  Tlie  plaj;iocla-e  i-  the  most  almndant 
constituent,  liut  the  (|iiartz  is  also  present  in  larpe  amount.  The 
lioriiMeiide  is  j;reen.  and  occurs  111  iire<;ular-sha|ic-!.  more  or  less 
eloni:ate(l  f;rains.  some  of  the  larger  individuals  having  a  sort  of 
poikilitic  structure,  eticlosini;  rounded  prains  of  feldspar.  A 
small  aiiioiml  of  ma.mieiite.  .is  well  a>  a  lew  grains  of  apatite  and 
zircon,   are  also   pre.-ent. 
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'I'liii'iifiliiji  iij  (iliiiniiif/iiK,  liiii  hitiroii  Idh  ■_'•">  ((//(/  J(i.  (•!)»(■( N.s./j/i 
I  ///.  ■riii>  is  ratlicf  finer  in  >ir.i\u  tli.'iii  llic  \i\>t  icirk.  mmiI  1i;i.-  ii 
rcildisli  ;;it'V  i-dlmif.  It  <'unsists  cssciitiallv  of  i|ii:iit/.,  iMicr<pc|iii(', 
iiithoclasc,  |ilaf;iiici:is('.  anil  1  iniii,..  The  nuaitz  is  |ir('senl  in  lai};e 
atnoiinl.  as  are  alsn  the  inicrucline  ami  |>laj;i((clase.  'rh<'  un- 
twiiiiH'il  feldspar  almxe  re'ericil  to  as  iirlhnclase  is  less  almnilant. 
MajiiK'tile.  a|iatite.  and  zircon  ari'  present  as  accessory  conslitu- 
eiits,  in  very  small  atnounts.  This  dilTei-  I'roni  th<'  red  j;rieiss 
(•hiell\'  in  the  j;realer  proportion  of  hiotite  present. 

'riiinisliiji  itj  liiirli  ii/li.  liiii  hiliriiii  lots  S  diitl  ".),  caiiri ssimi 
I.  This  ;rneiss.  which  i>  represenlali\e  of  the  Aiisiriilher  liatho- 
lith.  resenililo  that  la-t  descrilied.  in  that  it  is  tine  in  j;rain.  and 
reddi.-h  ;irey  in  coloui'.  It  is  coniposed  of  oil  hoclase.  plaj;ioclase, 
ami  ijii.irl/.  with  the  >iilior(linate  Kiolile.  >nine  ijrains  of  horn- 
Mende,  an<l  a  small  anioiinl  of  iicwi  ore.  It  dilTers  from  the  red 
gneiss  with  which  it  is  associated,  in  that  it  contains  a  fireater 
propoitiiiii  of  i ion-magnesia  constituents.  le>s  cjuartz.  ;ind  an 
uiituiniied  feldspar,  here  referreil  to  as  orthoclase,  instead  of  the 
microcline. 

.\s  the  result  of  these  exaiiiinations  it  niav  !»'  said  that  the 
^'ley  "j'K'i^-^  differs  in  miiier.-dopcal  <'oiiiposition  from  the  re<i 
f;neiss.  since  in  some  ca.ses  it  holds  a  f;re:iter  proportion  of  iroii- 
mai;iiesia  const  it  lien  Is.  comi  lined  occasion  all\-  w  il  h  a  smaller  coii- 
teiit  of  i|iiarl/. .  ami  in  others  wit  h  a  laifler  content  of  plaflioclase. 


;{.   iMi.  AMriiiiiiiiri  t;  imi.imuns. 

Of  the  inclusions  whii'h  occur  so  aliimdatitlx  in  t  he  <;ranite- 
;.'nei>s,  those  coiL-istinji  of  ainphiliolite  are  liy  far  the  most  coiii- 
inon.  The  chief  t\pes  of  amphiliolite.  occiirriiif;  a~  stratilied. 
stralifoim.  or  foliated  mii.s.ses  associated  with  the  liniesto';es. 
or  «alilii-os,  ill  the  soiithe'-ii  portion  of  the  area,  are  descrilie(l  in 
ither  portion  of  this  repint.  The  .■imphiliollto  occiirrinir  as 
inclusions  in  the  jrneiss  usuallv  represent  the  more  'iiassive  and 
Craiiul.-ir  varieties  of  ihe.se  rocks.  The  feather  ain|ihilio|iies 
ha\'e  not  so  lar  lieeii  I'ouiid  as  inclusions  in  the  j;raiiite-;:iieiss  of 
any  part  of  the  are;i. 

The  rock  con>tilulinK  these  incliision>  i~  alwa\-  dark,  often 
neaii\'  l'l;i(d^  in  colour,  ami  us'ially  line  in  fii'''i".  h<'a\\,  and  jjeii- 
erallv  much  more  massixc  than  the  jineiss  with  whic'i  it  is  asso- 
ci.ated        In   l.-iiiie  masses  of  irrei;iilar  shape    as  .a  general   rule  no 
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fi>li;iti!m  cull  PC  ilctcctcil.  Iml  ulicii  the  :iiii|iliili(ilit(>  is  in  the  luiiii 

(if  iiiiiK  and  n.iiiiiw  inclusions  ;i  i(p|i;iticpn  I'.in  I Iiscivcil,  wliicli 

is  in  most  discs  iniilc  <lisliiict.  Occ.'isioiiiillx  ;i  few  slic.-iks. 
sonic\vli;it  cuMisci-  in  ;;i-;iiii.  or  citlici-  lighter  or  diirkcr  in  colour 
tii;in  tlic  ni.'iin  liody  ol'  llic  inclusion.  :irc  r-i-r\i  iunnin<;  in  the 
(lircctio'i  of  its  I'oliMtion,  i;i\iiif;  ris.'  to  :i  ~.iii  of  llou  structure. 
This,   houcvcr.  is  uini^u.il. 

'i'lic  lo|i:iiion  of  ilioc  Mni|iliilioliie».  where  it  i^xi^ts,  coincides 
in  diicetioll  with  th;il  of  t  he  cliclosiiiff  ;;nci->.  e\ce|il  when.  .Ms  is 
often  the  c;i~e.  ;iin|iliili<ilitc  l>;inds.  ;:ftcr  li:ainu'  h.id  :i  foliation 
induced  in  thciii.  arc  li\  further  nio\  i'iiicnl~  sepaialed  into  fraj;- 
nicni>.  which  are  carried  aloni;-  in  the  <;iieiss  with  ,i  rollin!;  nio\e- 
inent.  the  foliation  of  the  gneiss  swcc|iini;  aliiiind  the  ends  of  the 
liroLen    nias>e-. 

When  e\,iiinnci|  in  thin  ^eclioii^  under  'he  inicrosco|ie.  these 
ain|ihilMilites.  froiii  v.-iiiou-  |iail-  of  i  he  i;nei^~ic  areas,  .arc  seen 
to    he    tojcraMv    iinifoiiu    in    character. 

Sllli'l.<  hll.i  .  I'liriisl:  i /I  iif  I'k'I:.  i-  iiii  i  ^\iin:  1'/.  All  occur- 
rence on  the  we-i  ~hore  of  SinoKi'  l.iKe.  in  coni'e--jon  \  I 
lo\\n~hi|i  ol  I'cck,  iiia\  lie  t.'ikeii  as  ie|iie-eiil  inu;  a  l:iri;e  |i|o- 
poriioii  of  ilic-e  .ain|ihil>olitc  inclusion^.  Here  the  shore  of 
the  lake  is  hirnied  of  hiiirc  c\|io^ure,-  of  a  ucll-l'olialeil  red  oil  ho- 
clasc  ^iiiei-s.  \eiy  |ioor  in  iroiiin.a^nesia  coii~ni  iieiil--,  and  hojdiiii; 
occasional  lili|i'  rciiin.-inls  (aiineii )  of  ortliochi-e.  ~ho\\  mi;  ih.ii  it 
is  a  ;;raiiulalcd  lorm  of  |icj;iii.atile,  or  i-o;ii^e-;;raine(|  maiiili'. 
In  thi>  there  are  a  iiumlier  of  di^coiii  iiiuoii~  li.-ilid-  or  eloim.atcd 
masses  of  alu|ihiliolite,  from  i\  inches  lo  ."i  feet  m  ihickne^^. 
\ar\ilux  ill  width,  :ind  in  -ome  c.i--e~  |iinchini;  out  com|iiclel\ 
when  followed  for  :i  ^hoit  ili-talici-  aloiij;  l  he  -Hike,  The  loli.a- 
tloli    of    the    gneiss    follows    the    curve-    of    the    .'imiilulHilile    mass. 

'I'he  am|iliilio|ile  i-  in  -ome  place-  m:i--i\c,  ,-ilid  in  olhei- 
-how-  a  laini  foliation,  ll  li.a-  a  line  and  excii  nr.-iin.  When 
examined  in  thin  -ectioiis  under  the  micio-co|ie.  ji  i-  -eeii  if.  con- 
sist of  lioinlileiide,  aui;ile.  a  ihoiiil.ic  |i\rii\eiie,  and  pl:ij;iocla-e, 
wilh  .1  -m.ili  .iiiiouiil  of  iron  ore,  ;i  h'w  ^r,aiii-  of  |i\  rile,  ,and  a 
Irillini;  amount  of  c-ilialiv  The  hornlilende.  which  iii.ike-  u|i  i'\er 
lift  \  |ier  cent  of  I  he  I'll  I  ire  loi'k,  i-  of  :i  !;ieeli  colour,  and  -Uoiii;|\ 
|i|eochroic,  a-  follow-:  ([  pale  \cilow:  [^  deep  ^recii.  ^; 
\elloui-h    ;:reeii. 
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The  monoclinic  and  the  ihi)inl)ic  pyi 


>xrncs,  in  ordinary  liglit, 
both  Ijping  pulp  greenish  in  colour  and  sliowing  the  same  plpa%-agos, 
cannot  Ix;  distinguished  from  one  another,  and  taken  together 
they  are  suliordinate  in  amount  to  Kotli  the  hornlilende  and  the 
plagioclase.  Wiien  the  sections  are  examineil  in  polarized  light, 
however,  the  two  minerals  can  lie  readily  distinguished.  The 
monoclinic  augite  is  non-pleochroic.  a;.  1  has  a  strong  douMe 
refraction,  with  the  usii.d  high  extinction.  The  rliomhic  pyro.xetie 
—  prohalily  hypersthene  lias  a  niuch  lower  (h)ul)le  refraction, 
a  parallel  extinction,  and  a  marked  pleochroism,  in  pale  green, 
rciliiish,  and  yellowish  tints,  tlie  ligiit  vibrating  parallel  to  the 
vertical  axis  being  pale  green.  Hotli  pyroxenes  show  the  char- 
acters wiiich  they  usually  i)reseiit  in  rocks  <,f  this  cla.ss.  They 
are  generally  (juite  fresh,  although  i;i  places  the  hypersthene  is 
slightly  decompo.sed.  Little  irregular  spots  of  hornblende  are 
opca.sionally  seen  in  the  i)yro.xenes,  but  there  is  no  distinct  evi- 
dence of  the  pa.ssagc  of  one  into  the  other.  The  plagiocla.se  is 
usually  well-twinned,  often  showing  the  pericline,  as  well  ;is  the 
all)ite  twinning,  but  there  is  also  a  considerable  amount  .if  un- 
twinned  feldspar  present.  In  order  to  a.scertain  whether  this 
was  orthocla.se,  or  merely  some  untwinned  plagioclase.  a  separ- 
ation of  the  constituents  of  the  rock  was  maile  l>y  means  of 
Thoulet's  solution,  and  it  was  found  that  noorthoclase  was  present, 
the  feldspar  being  entirely  lalirailorite.  and  having  a  specific 
gravity  of  between  L'-fi.J.")  and  2-()<l.  The  rock  contains  no 
quartz.  The  iron  ore  is  black  and  opaipie.  being  a  magnetite, 
possibly  holding  some  titanium.  The  calcite.  which  is  present 
in  small  amount,  is  a  cjccomposition  proiluct. 
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I.Kill.Oi.V     OK     M  M.I  111   lilllV      WD     HVMKIlKI       \l!l\^.     (i\l.       (i.) 

'I'lu"   lock   was  Mlialyscil   l.y    Mi.    M.    I  .  Ciiiimhi     .villi   the  t'ol- 
Idwiiif;  ic^iill : 
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|(I(I-L':!   per  cent. 

If  till"  ii'iiiii  lie  calculalc'i  from  tlic  ali;il\si.^.  tlii.-^  ro^-k  '.vill  lif 
foiiiiil  til  have  the  follov  iiii;  |i(i>itiiip  in  llic  (|iiaiititati\(' 
clas.siticatioii:  - 

Vln^s  III      SalfciiiaiiP. 
Onlcr  .")     ( I.iiiaro. 
HaiiK  t     .Xiivi'ifiiiaso. 
Suli-i-.iiif;  i!     .\ii\('i';ifiii.s('. 

Tilt'  luck  is  a  li(iiiilii('iiilc  au\('ii;iin>c. 

'I'lic  stnictiirc  of  ihi'   nick   is  alliitri(iiiiii,|iliii-.      Nunc  of  ilic 

coli-lilucllts   lia\ veil    all    a|i|i|osiiMalcl\    flood    ci\  ~l  allilic   form, 

ami  nolle  of  tlirm  -liow  ali\  ilistiMit  ex  idciic  c-  of  liaviiij;  Ik'CII 
suliliiitlcil  to  |ii('-.~iiic  A  (  Icaicr  idva  of  the  -tnicii.ii'  of  the 
rock  ma\'  lie  olitaiiicil  fi^'iii  an  cx.iiniiiatioii  of  ilic  inicid|ili.>- 
1 0)11  ai ill  of  I  he  aiii|iliiliolit('  next  i|c»ciilii  .1  ( I'latc  l\  I.  'I'lic  -liuc- 
Iiii'c  which  the  nioic  iiias-i\c  v.-iriclic-- of  t  111-  lock  po^-css  -tronnl\ 
resell  lilies  that  seen  in  I  he  |i\  roM'ne  jiiaiiilliles.  nr  l  ia|i  (ji  ■iiiiihles. 
of  Sa.\on\ . 
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/.-/'./    .w/;,,    l,nr„.ln,,    ,./     \ „ihl ni.,al.  .    lot   L'tl.   /„„    /„,„,,„  ,,,„. 
'''""7^    ^"  '  ^'"1       ^    l<'ns->l,a,„.,l   „,,■,»  „r  ,,„„lMl,„li...    .-„, 

•""■'      l"M,.'     MM.i       I      I,.,.,      ,|„rk.     ,.,H-|„M.,|    i„    ,,     ,,.,l,|i.h   Jilvv    .M„'.i>. 

M-H  ex|.„>,.,l  „,  a  ,,„,i„j;  „„  th.-  (;,aii,i  TimmI.  nuhvav'  \VI„.„ 
.-xa.n,n,..|  um,!-,-  ,1,..  .ninoM,,,,,.  i,  i.  |„,„„|  ,|,„  ,,,,.  i,.„n- 
mMsn.-iM     ,.,,M.uiu..Mt.     ,,iv>..Mt     ,.,,•..    hnrnl,!..,,,!,..     I,v|„mm  h-,,.. 

■■""'    '""""■•    ""■    "I'l"'"l<'.     ^vl,i,.|,   is  a.-   usual   i„   ,1,,..,.   ,„,u 

iivrvu  iM  ,.,,|,,ur.  ,,n.,„,M,|,.,a.,n;;  hu-rh  .  Tl,..  I,v|...,st  lirMr 
"lil.-h  ,s  |,r,-..,„  n,  .•,„,s„|,.,aMr  ainounr.  is  ,,ar.iallv  altrnvl  ,,,  -i 
t'l'l-H^  -ivrn  Miinrral,  a|,|,a,vntly  aN,,  a  h,„„l,|,.,„|,.  TIm-  tVl,!- 
~p.-nT„„Mnu.,..  ahou!  „M..-I,air  ,1,,.  r,,,-!..  A  .•„nsi,|,.,al.|..  ,„■.,- 
l-mun„MlM>isun.u„M„.,|,  l,u,  asl„.,,,,,,,„Mnal.m^a^,.|,ara,i„„ 
"    ,""'   .""''^    ->i^ntu,.,„-    „    „    ,„„M,|    ,„    l„.   ,,„„.,.|v    |,!a^n,.,.|asr 

'"""'f   -"^""^l'.'"    ■'•  .Hi.l    Ihan    ,ha,    usuallv   inu,,,!   i„    .hose 

I'-K^.    ha-  in-  a    ^|,..,-,li.-  ,u,aMI>    ,,|    l„.,u,.,  „   .'-(m  au.l   .'..I!!    a.i.l 

'lH,~  M;  iMinu- al.MUt  ,,M  III,.  In,..  l,..|u,.,.M  an.l.Mn,.  an,|  lal.nulurit.. 
''■""  '■'■'■  '-  l"''^''"'.".  MM,  i,i--..|,M,|-.raM,.  aM.niinl.a.  an  a.T,.ss.„.v 
'■"7"'"""'  'I'"'  ^""rlur..  I.,  a^  in  ,li,.  a,npl„l,„li„.  jus,  ,|,.'. 
'■';'""'        -li""""""n'lH.-.     an,|     U,,.,..     „    a     ..n„.ul,at     h„liMiM,.t 

'"'';'"■''    ^""'■"""  A    n,i,.,,,|,|„„,,j:,a|,|,   ,,fa    1 1„„  m.,-,  „  „,  ,„'  ,  his 

riM-k   I-  -n.iw  I,   ,1,    rial,'  I  \ 

^"'l''"''"'"'-    '"""    ^'    MUlnl.,.,    ,,|    ,„|„,,.    |,„.al„„.,    ha.„.    |„.,.„ 

;■''" I  >"'rn....,|,„.ally.     Tr,.,,,  ann.n.m  h,.,.,  ij,,.  r,,||,,u  „|o  n.av 

'■"':;"■"■'"'   '"'■""•"^         .\~VMlll....,.n.   .Ii,.v    a,vn,   all, .a...   ,„.„;- 

'"•■•'''^    Hl,-nii.-al  u,u,  i|„.  |,„.k,  ,|,.M-nl„.,i  alM.v,.. 

A'"./:     A,/.,       „,„.,,/,,/,   „;     l.,r,,ui.lnn..    I.I    21.    r;,,,;  ssin,,    V 
""-'-■'   'M'l.'al   i.M-M.aM,i.,.,.,„i,.,|,„„,h,|    ^Mi,.,..,    an.l    alT, „■, li,|., 
""     "~     '"'-'^^     -'""•-    ""I    '-I'in.U    all     ,.x,.,.|!,.,i,      ,.,,,M„lui,itv     „r 
"""''"'-    ''"■    ."Nnhil..,!,,,.    i„,.|„.|,,„-,    ulii,.|i    ,„.,■,„■    !,..!■,.    as|,,n.' 

'"'■■'      '''^''  '"■' ■   "-"•'11.^    ^''i.^    -I':'i|'l^    l"l-l.'.l  aiHl   ro|,|,.,|      TIm" 

'■'"■'•"■'-'"'""'  "''■••'■'■mi"-''l-n,..niM,.n,|,.,  ,l„,n,l,i,.,,vr,,N,.,H. 
"""  "'^'*^""-l^'-'  ""!■  a  i,u  ^,a,,i~,,I  i,,,„  ,„.,.,  ali.l  1,^11,^  all  ll„. 
"""'•'^•!-    I'^'vni.^   ,h,.    -am,.   ,.hara,-l,.,.   a^    lli,.-,.   al..,v,.   ,|,.„.nl„.,l 

''''■"    ■''"'    ''"■"■    "■'-    ■'    ■■'■'■•■""    .1 !inl    ,,r    uh.ui,i,„.,|    |,.l,l.,,a, 

'"■''~''"'         ^    -KHali,.,,,       ,,u,.v,.,.,    ,|„„„„|    ,,,„      ,11    ,1,,,    |,,|,|,|,.,,. 

"":,    '■'     ''^""-    l^''"-^"l"n>,..     haMP,    a    ., ,li,.    .,aviM     „f    |.,.,u..,.m 

'■""""'-•'""        ■!'"-' •::M..lj:,„.|.-i-,.„M,,,„.,..i,„,„-, .la.. 

^""'   'l"^'"'''   ""''  ■'    ^"'-.^    ^l".'ll   aUH.luil   nf  |,i,,|,t,.  an.l    plamcu'la... 

/,'--m/    /„/,      In.rn.l,.!,   nj     /. ,  r,  ,„,.v/,„„  . /„,    III     ,„„,.,.,„,„     l' 
^    ''^""'    "'    -'"plHl-hi,      J    I,.,.,   ,„  llii,.kn,.--,  ,„.,.„mii^in  -irali- 
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fiiiiii  r('(|  f;iiciss.  (•\(('ll<'iitly  cxihisciI  in  ;i  hlfrh  cljIT  on  the  sliorc 
of  Uiilllid  lake.  It  (uiisists  cs^ciil  i:illy  uf  iKirtiMciiilc  Mrid  t'cld- 
"[•ai-.  Tlic  arccssoiy  iiiii>t  ituclits  :iic  liiotiic.  >|ih('ii('.  apatite, 
iron  (lie.  ami  pyiitc,  ail  <><-(Miiriii};  in  inimitf  jiraiii^  nr  scales,  and 
in  veiy  small  anu.iirn.  No  [lyiiixene  is  pioent.  'riie  liintilileiide 
i>  of  the  usual  ureen  pleiiidiniic  varict\-.  ami  makes  up  almut 
two-thirds  of  the  luck,  'Die  feldspar  i-  ■  ulnurlo-.  and  for  tiie 
most  |)art  shows  no  trai-e  of  twinninj;.  A  separation,  however, 
shows  that  it  has  a  spe<'ilic  gravity  of  over  L'-ti")! .  and  con.MMiuentlv 
is  laliradorite,  or  an  even  more  l)asic  njcinliei'  of  the  plaj;ioelase 
series.  'I'iiere  is.  however,  also  present  a  much  >maller  (piaiility 
of  another  plajjioclase.  having:  a  specilic  ;;ravity  of  lietween  •J-(>J 
ami  J-ti").  and  which  is.  therefore,  either  olij;oclase.  <ir  ande>ine. 
This,  however,  does  not  constitute  more  than  12  pci'  cent  of 
the  whole  feldspathic  content  of  the  ro<d<.  I'lider  the  microscope 
the  feldspar  jirains  sometimes  show  a  dilTereiice  of  orientation 
in  their  inner  and  outer  portions,  which  indicates  an  inteifirowlh 
ol  the  two  varieties  of  feldspar  in  (luestion.  No  oi'thoclase.  or 
any  other  felds|)ar  more  acid  than  olis'iclase.  occurs  in  the  uu-k. 
The  rock  posses.--es  a  distinctly  foliated  structure,  hut  no  e\idence 
of  stiain   is   visihle   in   the  constituents   umler  the   microx-ojie. 

in  the  same  <;reat  e.\po>ure  thcic  are  several  iriuch  thinner 
hands  of  ;imphiliolile.  which  appear  to  have  resiilteil  from  the 
s(|iiee/.in<r  out  of  what  were  once  thi(d<er  hamls.  .\s  has  Keen 
oli.serveil  in  man\'  ot  liei-  parts  of  the  area  in  siimlar  ca>es  when  the 
amphilioljie  li.-iiids  liecome  thin,  liiolite  replace-  the  hornlilende 
to  a  {ireat  extent,  their  nioic  micaceou-  ch.ua<-ter  resultiiif;  in  a 
much  more  pronoimceil  foliation,  in  this  particular  case  the  thin 
hands  also  c<iiitaiii  a  \('ry  coiisideiaMe  amount  of  epiilote.  in 
larRe  --epai'ate  indi\iiluals.  a»ociited  with  the  horiiMemle  and 
liiotite.  which  mineral  i.-  not  found  in  the  larj;er  hodies. 

Cliar    l.tihi       li>ir»shil>     nj     Ch/di .     la!     2'.K    i-4iii<-<  smdii     A/. 
.\l)out    one-h.-df    the    rock    consists    of   f;reeii    hornlilende.       There 
are  also  a  few  Hakes  of  hiotite  proent.      .\liout  '-half  the  feld- 
spar is  unt  winned. 

/{mill/  tiiki ,  Idiiiinliiji  iij  Siiliiiii,  liiii  liitiriiii  liit^  !(  ((("/  III. 
riiiirr.sxiiiii  I  //.  ('onsi~t>  of  hornhlende.  aufiite.  and  plaf;iocla.-^e. 
with  \-ery  small  aniounts  of  liiotite.  iron  ore.  pyrite.  and  apatite. 
The  au^lite  often  cont;iin-  little  sp(it>  of  hornlilende.  sufifiotini; 
a  po-csiMe  alteration  of  the  foianer  inlo  i  he  Litter  mineral.      .Miout 
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..ii,.-I,mI1    iIh-    (.•|,U|.,n-   Kr:nM>    ;..■<■    unl wi,Hi...|,    l,ut    ,,„    nukir,-   a 

x'l  :..;,th,ri  „(  t\u-  .•-mstit iirnts  it   u;,.  ;,;;,.„n  loini.l  tliat ,thu- 

<-Im>c  is  |„-,.>,-„t,  all  tlir  l,.|,|>,,a,-  l.,.i„;;  lal.r.nlu,  ii...  UnvniK  a  .|>..,-i(i,. 
i;r.i\lly  cif  ^iiriii'wlial   over  L'-<iS!(. 

//"/■/■'/    l,lh.    Inirn.lni,    „j    l.„,rr,nr,,    l„l    M ,     rnnnss,,,,,     V      - 
An     alM|,|,ilM,|,l,.      ,„,,>s.    (i     f,.,.t     tliirk.     in    ,,„all/.,.s,.    ,„ll„„-iaM. 
I'inm,.  .;„..,>v       It   roiKisIs  .,f  |„.n.l.|..|,.lr.  au-ltr.  an,|  pjairinrlas,. 
"itii   a   small   .|iia.itity  ,.f  hiutitc.   iron   ...v.   an.l    |,vnl...       \    tow 
la.!:.-  srains  .,f  ,,u;„tz  aiv  s,.,.ri  in  ih..  s|i,|,..  I,ut   iIk's.-  iMoi.ahlv 

'"■'""■-  "■  """""•  ^"i".^-  "'■  'I r„-l„sinK  jr,„.iss.  wliirh  |wn.-trat.. 

tlic     liicK. 

■'■'"■  :i!npliil„,|ii,.  inrlii-ions  al.,.\,.  ,|,.s,Til,.-,|  have  aM  Imth 
.~H(.,-i,>,|  |V(,rn  localilK-  ,.,  tlio  -n-al  a.va  of  t|„.  „n,ilM.,n  -nciss 
Mniilai-  inrhisions,  lioucv.T,  arc  .-.wiMnon  in  ll,<-  areas  of  ihi"  rork 
t-"ii:-  in  il„.  -oMihrrn  portion  ,  f  t|„.  ,|„„.t.  Tu.,  of  tlicM.  have 
I.C.  ri  ..xan,in..,l  l,v  Mr.  I..  ( '.  (;,  nto,,.  |{.s.-..  ,.f  \i,.(iiii  |„iv,.rMtv 
<  ■  tl,r...  thr  first  was  an  in,-lu.-i,,f  ,,,  ;h,.  .„„.--.  of  ,|,..  Ilalil.url.m 
lialliolitii: 

r.nriislui,  „j  h',s„rl.  I„l  -Jl,  /-".  I„l,r,,„  <„/„v  «/„„.v  /.V  ,//,,/  .V.— 

A   vrv  .lark,  t.n.-'rain.vl  ;,in|.iiilM,|ii,..  po^M-sin-  foli,-,i,.,i  .iriir- 

"nv,    l,ul    ^howin.i;   no   l.an.lirMr.      It    ,.o„hm-  ..sM.ntiaJh    of   horn- 

'■''•ii'l''-    .in. I    [.|.-i-i..,-l,-,-....    til,.     lorMK.r  ininrral  .■oristitniin.'  .-liiout 

'■•"  !"■'■  '•'■Ml   111-  til.'  ro..k.      .\>    a..,.,.~sory    ,-onsti. i„.nts    ,|„.r,.   ar.. 

'""'II.'.  ,|u,-,rt/.  m.-i-noiii...  pxrit...   .■ip.itii,..    an, I   /in-.Mi.   ,-ill   o.-mr. 

'"'•-  '"  ^'"■■'"  •I'lii.unt.  Til,.  iVl.Kp.u- i.  in  part  lal.ra.l.irit...  aii.l 
ill  p.'irt  ,.in.|,.~in,.. 

■riir  -...-..n.!  iii..l.i-.i..ii  <.\aiiiin<.,|  l,y  Mr.  draiion  w;i.  from  ih,. 
.i;n,.i"  ,,f  III,.  (;|..|morir;iii    1,,.||  li,,|ii  |i: 

/,/.r„,v/,,y,     „/     <i/,,m,,ni„>i.      /.,/     ,s.      r,,,„;  sy,,,,,     /.\  .      T||i,      ,, 

>|.m..wl,at   lijilili.r  in   ,-..|o„r.   .-in.l   .■,pp,.ar~   i,,   |,av,.   I„.,.„    m,,r • 

l<-s  p,.n..lr..it,..l  l,v  III,.  ,Lri.-ii,ii„.  mat,.ri.-,|  ,,f  t|,,.  ,.,„.|,,mi,„.  r.M-k. 
Il  was  fouii.l  I,,  ,.on>iM  .■,pproxim:,i,.|v  of  l„,rMl,|,.,„|,..  :;-.,  ,„,, 
I'liii:  |||iuiirl:iM..  Id..-,  p<.r  ,.<.nt:,,u..,riz,  2i'-7  p.'r  ,M.iit  :  ;,,„|  ,„„•,■,,- 
'■'""■•  "•  I  l"'i-  '•'■III.  A  liitl,.  spi,,.,,,..  I,,.,,,,,,  ,,,,„  ,„,,,  ,,  ,,|  ^j  ^,1,^, 
aiv    fire-,. Ill    a-   ,-i,.,.,.->or\    i-oti-l it iicnis. 

In  vi,.u   .,f  tl„.  ,p,,.sti.,n  of  II rijriii  ..f  tl,,..-,.  ampliil,olii,.s 

''"■  '"■'•"ii''ii'''  "I'  i-i'iiain  otli,.r  v,.rv  l,,.,>i,.  nn-k<  in  t|„.  mi,.i.<,.,. 
ill  iniiinal,.  a-.„-i:,ti,,ii  will,  t|„.  ampliil„,|ii,.s.  is  of  im|  orl:in,.,. 
On  tl„.  ,|i,,r,.  ,,f  .s^ni.ik,.  Lik,..  m  ,.on,...,.ion  l\  ,,f  •  !i..  l,,wn^liip 
III   l'«'.'k.  for  iiiMali,-,..  tl„.r,.   ar,.    lai-..   ,.xp,,~iir..s  of  :,  ,■,,:•!...  „  1,|,.|, 
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in  the  lirlil  liMiks  like  :i  v;irifl\  <i\  llir  ;iln|iliil)ulilc.  It  i-  lii:i.->i\<' 
Mini  well  jiiiiilcil.  ami  altliiiiij!li  jt>  nuitait  uilli  llic  jiiiii^-.  i>  nut 
M't'ii  111!  citliri  side.  >c('iii>  In  liiiiii  a  liaini.  |Mi^>ili|\  a  ijikc.  iiiliiiins; 
with  the  >tiikc  "t  tlii'  i;n('i».  mikI  at  lca>t  MM)  led  wl.jc.  It  is 
situated  li\  llir  >liciic  i>t  tlic  >anic  lake,  ami  niily  a  >liiiit  (ii>tanrc 
fiuiii  tin'  !ii>l  iiccuncnci-  uf  aiii|iliii"ilit<'  iicx'tilicd  alnivc.  W  lion 
•■xaniincii  iimlcr  ilic  iiiirioscn|i<>  tln'  rcn-k  i-  >frn  in  lie  a  iii'iiiiutitc. 
It  is  line  in  i;iaiii.  ami  ~li(ius  a  tailitlv  luliatcl  >tiurluic.  iliic  In  a 
tcmli'licx  aliinli};  the  liiiiicra!-  In  ailali;;t'  t  lifin-fh  (•»  in  linc^ 
iiiiitiiii;;  ill  one  iliicrtinii.  It  i>  iiiiii|in>i'i|  nf  nliviiH',  au};itf.  a 
liiniiiliic  |i\  iiiNcm'.  Iininlilcnilc.  uitli  a  small  aiimuiit  nt'  a  jila^in- 
claM'  lVkl>|par,  a  iittji"  >|iiiicl.  and  a  \f\\  uraiii-  >ii  |i\  lili'.  'I'Ik' 
olivine,  which  i~  |iie>eiit  in  very  l.ai;;e  aiiimint.  i>  alMin>i  enlmiile-^. 
and  i>  ill  places  altered  fn  .~ei|H'iitine.  The  au;;ite  i>  al~n  iieailx 
enlnuilo--.  allhnii;;h  |inilinn^  nf  the  i.-iruer  indixidiial-  are  nlleii 
(illcil  with  an  iinineii-e  nunilier  nl'  miiiute  imlu-inii^.  j;iviiij;  tliein 
a  lirnwnish  enlmir.  The  ilmniliie  |iyrn\eiie  reseniMe-  the  aiiL'ite, 
liut  has  a  pMiallel  eMiiictinii.  .1  l.iwer  dniiMe  rerrai-tii  .\.  alnl  in 
some  ca-es  --huws  :i  l:iitit  |ilencljrnisin  in  reddi>h  and  ;;reeni>h 
tints.  'I'he  hnrnl.leiidi'.  unlike  that  in  the  aiii|ihilinlite^.  i>  lunwii 
ill  cdlniir,  and  i~  hijrhl\  |ilenchrnii-.  'I'lie-e  minerals  make  up  the 
fireat  nia.->  nl  the  rnck.  Ol'  the  nthcr  inii~tit  iients.  the  feldspar 
necurs  ehieflv  in  ^i;iliul;ir  :\ii<^yi"^:['r>.  ii,-ually  elniiealeil  in  I'min, 
with  a  li)w  dniiMe  let'ractinn,  ami  nreasinnallx  -hn\\inj;  pnly- 
synthetie  twinning:.  The  -piiiel  i>  deep  ;:r(>en  in  eolniir.  and 
transpai'/nl.  and  ncc-urs  runuinf;  thrnujih  the  rnek  in  little  >lriii^~. 

.\nnther  occurifiice  of  a  rnids  whiidi  is  aliim-t  idi'iitical 
with  that  just  descrilied.  i>  fmiii  the  >hnie  nC  the  .>ame  lake, 
in  ninee»>inii  \  I.  a  >linrt  di>tamc  to  the  sniith  nl'  the  aliiphi- 
hulite  deserilx'd  nii  pajie  li'i  It  iiintaill'.  lin\\e\er.  no  -piliel. 
and  the  hnrnlileiide  is  p.-ilei-  hrnun  in  cnloiir,  in  places  passim:  intn 
frrecni-h  liiown,  tliu>  >ii<rf;estins;  an  appmai'li  to  the  sireeii  hnrn- 
hlelide  I'miiid  in  all  the  amphii)olite-  .\  liit|.  Iiintite  i-  al-n  pit  .~- 
elil.  Similar  peiidntites  are  t'nuiid  at  nlhei  incalitir-  in  the  dis- 
trict, lint  dn  lint    reiiuiie  special  dociiptinii. 

These  rn(dv~  are  identical  with  the  amphilinlile>  in  llieir  mode 
ot'  nccMirreiice.  ami  in  the  small  aiimunt  nl'  feldspar  which  they 
contain  The  |iyioxeiie  is  aUn  in  -eparate  rounded  individuals, 
as  in  the  pyroxene  amphilmliie.  .\t;aiii.  there  is  a  ii\vn\  mass 
of  hasic  p\  roxenite.  cmiipn-ed  almost   exclusively  nf  a   pale  creeii 
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=.'.«■„..  w,.||j,.,„„.,|,n,|«„l,..,U:.nV„li.no„ ,-umMK  ,nl„„at,.|v 

j.--.at,.,  u„l,  .„.,,l.il,„i,„,  ,,„  .,„.,  ,„  ,|„.|:„!:..  ,.|:u.ls  „,  MoMow 
iMk.v  n,  III,.  ,..wi,>|„,,  ,,1  i.,v,„«Mn,„.  ,„^.hu«,.v.  ^, .:.«,.  I.'  „)„.,,. 
",  '""'"'"""'    '   "'"' ••'-""-''-'  '■'■>''-'M:.M....,.,..,.,,,,„|,i^,,,l, 

;''"■'■  '  i""";"-"-i.    "1.  lot  n,  ,•.„,..  -i„„  \i  ,    •i,.ci„,„„.k.  M 

iitiiiMl.-lv   .■i«-,,ci,    ,.,1  uilli  ariiplii- 


IM.-l"     ,:  |M-|,i,,|il,.  1,   lullMil   :iN(i  i 
l.nilt. 

\«.-n„    „M   tl„.  .1,,.,,.  .:     H,rM.    I.,k,.,„„'   .17,  .•oM.-.-ionXI 

'■:   ^'«'"'";;al...  ,1m.,..  . ,..,.,„•., „rl,..„„.,.-aj;r..a,,„a.s..fn„.kwl,i.;. 

'a-tlH^a,,,.     ,aMr,...,-a«al,l„.u.       |,  i^  ,„a>siv,.  „,u  ani  ,l„.  ,„.  I,|„. 

I""    l'.'.'niM,..   i,,|ia„.,|   „,„ap|   tl„.  ,„|,.s.  a.„i   .1,,.,,.   .-  |,,,|,.  ,i  .„l„' 

"■'""    "-   -'■"•■'■'!   H,ara,.|,.,.  ;    „„„|.,   ,„•   ,„.,,,,,,,,„,.,   ,,,    ,  „   „  .,' 

"■"■';   '"•■-'^'"l-vW.M  ■.„.„,    ,.1    .1,,.  a„.,.lul.,.|„. „„„.,„lv   ,„UM,| 

'"    ""■    >""■'-'-■    ■■■'"^      I'-nl...,.    ,,l,„v,..      l„,|,.r    ,1,..    „„,.,■,. ,. 

"  ';  7'"''  "■  '"'^■"  "»■  '-'a,,..,.  „f  :  ,,1,,,,,,  ,„,,  ,  ,,,,.,. 
inark..,!  ,l,.v,.i,,,„n,.„t  ,.t  ,  !„•  „,nal  or  ,.,„.,„,a  -,n„.tur..  -,,  ,,t„.„ 
>.■-.,   ■„   ,1.....  n.,.k..      Tl,..„.  a,...  a   U:    lar,,    ,„.l;^  „luaN  „r  au.n... 

'".''"■'"''" -''''^  '•'■  x'll-Mtr:,..  th.'l    •,..,•>,,.,■,.,.„,,„;:  nn.'.nal 

'  '';'""'^;   -"'■i'"""i"'l    I'.v    z -   ..!•    „„..  i,    M„all,.,    .„a„ •   hH,t 

'■"'"""■''  H,.„nl,„.  ,.v,.„x..„..v  ,„iM.,|,  ...,„.,.|allv  ...uan!  il„.  oufM- 
t'."*  ""  III"  /"N-..  will,  ;;,a,l,.  ,,r  |„.,,„„  |„.n,l,|..,„i,..  ;,;mI  ■,  few 
"""""■  "^'i^'-  •■'■  ''i'-i-  Al„„„  an.,  ,„.,«•,.,.„  ,1,,..,.  a.,  .'.afs 
I-  |4aK,o..|a-,..  ^^■ell-l«,^,M..|,  a„,|  l,.,|,|inj:  a  «,.,.at  „,aMv  ,,„„„|,.,1 
i;ia,„~  n,  i;a,.,„.I.  a„.|  i„  >„„„.  plar,..  .ua,„,.,,f  l,„l„i„.  ,„.a,.-.|,.,, „., | 
""■'"^'""^  '"  "  -"•'•"  i>'"l"fMc  r„il„.,al.  |>,.nl,al.lv  -,„„..l.  \  ,„a|| 
""""""  "'  "-"M  n,....  ,,vn'  a.„lai.an,,.  ,.  als,,  |„..v.,„  >  .,|,, 
•••■'■'"■'■'■'"■-  aiv  l.m,„l  „  :na„y  plar,.-  ,,„  ,1...  |,i!|.  ,„  ,|.,.  ea>.  of 
'Im.  v.lia.:,.  ol  W  |,i,,„.y.  ,  ,1„.  ro«,„|„|,  ,„■  Aii'v.  ul„.,.,.  ,|„.  ,.,„.k 
l<  ol,..„  ,.oa,..,.  ,„  .,.„„.  ,    ,1  ,|„„v.  i„   ,,|,,,,.,  ,  .|„,.i,,^  ,,,.  ,,|,,,,,^,. 

Mni,..„,v  M,..,.Miv,.  ,„■  an   alt,.,-..!   ,lia!,a-,..  ^^ ,■,,      Tl„>   .,,„,- 

""■"    '"■^^'■^■"'•.  ■-•l.im.iaN..!  I.v  ,l„.  fol.alion  in  mo.,  ras,... 

''   ^^ni  ,l,n-  l„.  ...,.„  ,.,,,  ,h...,.i,„.|,. -.,:,-.  wlurl,  an.  >o  ui,!.-- 
-piva.l    ,„   ,h,.  ,ma„,l,.  ^n„.i.,  aiva~.   ro,,.,.,    o,    l,a>ir   ,0,  ks     u  |„,.|, 
--  tar  a~  ,1,,.,,.  ,.,„„|„„„,o„  ,.  ,  o,,,...,.,,.,  i,  .,,,.  ,||j,„i  „^  ,,„.  j,^,|,|,,„, 
aM'l.iial,aM.<.  ,M>o.    ..  .a^..  I  „.,.o,„M,u  .,  ,11  n,o,,.  I,a>i,.,  aM,|  ti,,,!,,,^ 
""■,"■  '"l'"^-''"'"   '"   'I'"  l"'n,l,„„...    :,n,|  a,   o,  h,.,-  ,,,„,..    I,,.,.,.,,,,,,.- 

'■•'''"''■  '"""•  ••"■"'•  ."I'l  I'.avii,.:  tl 11,1,0.1,10,1  o|-  ,|,o,.,i,.. 

It   u.ll  lu,ll„.,.,„o,.,.  I,..  .,.,.„  iVo,,,  ,l„.,i, .„.,.,,„.„„  wh„.|,  I,, 

' "    -"■'■"    ■''"^'•.    "i."    'ii"   al„|,hilM,li,,.   ,,i,.|„Ho„s    „M,:,!\     l„.a,. 

.■I  von    .-'nmj;  i,.m.|„|,|;,„  .,,  ,,,  ,.,.,.,.,;„  ,,|.  ,|„,  .,„i,,hj|  ,.,1,,,.,       ^„.,, 
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IKCIII-  :i~~iH'i;itl'.|  uilll  till-  lilllc-lolK-  i>f  l;;iMil.i^  ill  the  ~olllll<'in 
|l<l|li()ll-   ul'   llic    Mll'l.     'I'liii-r    I'liilll    lul     III,   rii|iil'--|iiM   \      I'l'  l.iviiijj- 

stuiic,  ami  Iniiii  \'>[>  1.'  .Liiil  1:;.  i  .>ii(i-~i.iii  X  I  \  ,,|  l.u  irii:~tiiiif, 
for  ilistMlicc.  icM'liiMi'  \fi\  clo^clv  I  he  tiiic.;;i:iiiii''l  aiii|ilHli(i|lt(' 
friilii  hiirk  hike,   in   I  In'   louii>lii|.  .i|   t  haiiilo-. 


n 


i)l-ri;liii  1  iii\   \  \i>  HI  i.M  i\  I    Mil  \i>\\i  I   111  nil    i  hum    \  m;ii  i  ii.> 

(Pl      1(1  )(k     Willi   II     \l\kl      I    I'     llll,    c.lMMII       Mil    V-. 

V-  li:i-  liccii  liii'litiiiliccl.  till'  li'il  u,niM--  i-  li\  l:n  llir  lU(i~t 
aliuiiilaiil  ruck  ill  ;:i:iiiilc  ali'l  ;:raiiil('-j£Mci-<  aifas  in  I  In-  rciiiini. 
'I'iii'  |i|ii|iiii  I  loll  111'  i;ic\'  j;ni-i-~  ami  ani|iliilMililc  |iir-<'iit.  li'iUi'\  cr. 
vaiii'^   ;;ii'all>     ill    ilil'lVii'iit    |ilai-('-.      In    tlic   m'l'at   unit  hern  u'liri-.- 

.Ii-'  I  Hi  .  w  liirl n^liMilc-  oxer  iinc-hall'  ul'  tlii'  u  liulc  area    i-o\  i'ici| 

Ia  iI..'  ii-|"p|t,  tlic  ii-i|  unci--  i-  -I'Mipin  lound  |niri'  ainl  lVi-i>  t'lutii 
iin'ln-ii '11-  ii\i-r  any  \cr\-  laiii-idfialili'  trad  ut'  cuiinlix.  I  hi'fo 
ail'  I'i'U  .'I'  tlir  '  ii;;i'  u:lai-iatnl  cxpi  i-ur('>,  -cell  nil  llir  -Imr.'-  i.f 
the  iiillni'ri'il^  lalvc-  uiiii-li  aii'  I'liiind  all  I  lii(iilj:li  llial  part  uf  On- 
tariii,  ill  uliirli  al  li'a-t  all  i K-ia-iulial  alii|p|Mi"p|ilf  inrhi-iipli  is 
liipt  M'lii.  In  ilic  Ippw  li-lii|p-  ipI'  l.i\  ilii;-lip|ii'.  I.au  ii'iii-i',  and  N'iclit- 
iii^alc.  |p<'rlia|'-  'lie  ii'pI  ,i:m'i>s  cipiilain-  I'cwfr  iiip-ln-ip  pii-.  ;npl  i- 
a— iipiaic.l  uillp  -  ,i:r('\  i;  i'i->  than  iii  an\  'piiicr  |pait  ppf  tin- 
ipppitlicrii  ripiiiiiix.  Hill  till'  ,!:rc>  iriici--  aiipl  tlii'  ani['liilpiplitf 
-crin  tp.  Ipi'  iiippii'  alpilli'lanl  t"  tlif  -ppiltli  .pf  tin'  line  <•!'  t..\Mi-lii|ps 
ai'>p\r  nniitippni'il.  a-  llii'  p|i-liipi  umlcrlain  lp>  the  -cfliiiKiitarv 
-Uata  ipI'  till'  -ppiltlica-liill  |piprlipp|i  ipf  tlic  -lii'i't  i-  a|p|plppai-hcpl. 
Tlic  uiv.  ;:nci—  i-  ('-[■••'•iailv  alpiiliplalit  in  tlir  ppuiidiip-  ppI'  Slirr- 
l.p'irmp,  ipiiildl"i'l  llaii  ui-li.  alul  Kmilc.W  ai  .  i-  al-pp  tppiind  inli- 
inalrlx  a>.-p><Matci|  with  tiii'  led  fllici  — .  ai-ipp--  the  uIkpIi'  pipiiitrv 
t'lppin   till-  t('\' n-hi|p  p. I'  llci-ihcl  mpithca-t   tpp   Kruplfiifll. 

In  !  hr  Kat'  ■lilh-,  ai|p|  ^iiiallii-  area-  ppT  i;ianili--,iriii'i—  ri-ilitf 
tlirppililli  ihr  -c'liiui'iitaiN   cppMiin'^  alpip\r  niiii' ippiii'ii    in  t  hi'  -ppinh- 

crii  aiipl   nipitP'  r-|pi'iali\    in   llip-  -.  piit  hca-tcrii   |ppp|li l'   thf   area. 

thi'  lp|cp|pip|lippip  .p|  uip-\  p^nci--  ami  ain|ihil'ppliti'  al-pp  \aiir- greatly. 
In  liic  llalilpili  p'li  ipalliip|lM  the  V'ii'\  Hiifi--  alul  a ni|iiillppplilf  arc 
iiipp"-  alpUiiplaiil  lliaii  ilicx"  ai"  ill  the  iippithcrn  pli-lrict.  In  -ppinc 
|i(irlipp|i-  p't  the  (  llaniipiiiaii  Uat  holit  li,  ani|pliilppplilc  iliplu^iiPll- 
alpipilii'i  \\liilc  in  pplhcr  ippt'ioii-  "I'  iI  tlip'\  aic  ciitiii'l>  alp-cnt. 
It  i>  c-imiatcd  titai  phi  tiip  -pnil!icin  niaiiiin  pif  ihi-  I  pa' li'plith. 
.,11  the  papl  IpcIuci'Ii  Max.cll-  iipp--inp:  ami  Hark  laki'.  tin' 
ainiihii 'ppiilc    inclil>ippn-    cppn-nt 'itc    alpppiil    phii'  liall'    ipt'    the    wIippIc 
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'-  1. 1. 111. 111. I<    \|.    -.1   ii\  IV,    (    \\  Ml  V. 

'na,-.     On    tl,,.    I'.urklmrn    r,,,,!.    uiu.-h    cins   arrn^s    t|„.   ,.aM..rM 
-M,..,n,lv  nl   ,lus  l,atl.nl„l,.  a.  will  l„.  ,,.,■„  on  .■unM.llna^  -hr  K.-.M- 
'■i-ti  ^iMTt.,!,,.,-,.  ,<a.unH.|,.,aM..  lH„lv,,ltl,..  l,all,n|i,lMn  ulu,-ii 
""■'■"    ■"■•■    ""    ""■l"-^i"M.s.      In    tl,,.    iripl..    I.atholi,!,,    ul,,-l,    run^ 
.■H-n,>.  the  Ilalilnnton  Mmti  lr,,n,  AnM  int  her  m  Car,!, ff    ,1,,.  .,ni,. 
varialinn  |.  Inun.l.     Tl„.  n„,M    n..,HM.,|y  ,,f  tl,,....  ,l,r..,.  I.arhojii  I,. 
I'H'ak.  1,.  wav  „„,,  a   n,a~~  nf  -...liinrnlarv  irn,,,-.,  ,hn,„irl,  ul,i,-|, 
;iH'  fjianilc  M.n.ls  arm-,  in  cvfTv  .iirrciinn.  an.)  whirl,  i^  .i:..nil(-tly 
flnatniK  on   an   ,-Mrn>ion   ,,1    ,|„,   |,ailio|ii|,   iniincliatclv   l„.|ow   it 
II"'!''  i~  ilni-  n,,  ~l,ar|,  linr  l„.nv,.,.n  ihr  u'laniir.  v.nl,  in.-|,iH<.n~ 
"I  ilii'  -uiioiiiHlin-  >..,liinrnlaiv  Kuciss.  and  ih,.  I„„lv  of  il,,.  ^.,11 
mrntary  ;:n,.,~>   tliioiisl,   wl,i,.l,   tli,.  a|,o|,hv<...  ,,f  m-anit,.  swain, 
n   .he  ,-aM.  ol   III,.  ,n,,-t    .,,u,l„.,lv  olthr...  i.a.  i,o|„  ||,.   u|nrl,   niav 

'"■     "-''■' '     ""■     AnMnulHT     l,allio|iih.     an.plni.oli,,.     inrlu-io,,. 

"Urn  ,,t  vrrv  la,-..  .liincnMon-..  an-  lo,„„l  ll,n,„jxl„„n  ll„.  whol,. 
'"■'--■  •■""'  '•■■'"  '"■  "''11  >ni,|i,.,|  in  ||„,  |{,„.|,,i;r|,  |,,|^,„  -I'l,,,^,. 
incln-io,,.,  |„,w,.v.T.  l..von„.  ,.\t,-..n„.lv  al„u„lanl   in  ,  wo  ,,0,1,0,,, 

"'    ''"■   l':"li"li'li.   ii.-uii.'ly.    ,„    tl„.  ,|i,,,irt    a! t    Ka^'lc  la'kc    an-l 

•''""«  ''"■  '■•'■^"■'■"  '"•"■Jrin  of  ,|„.  l,all„  1,(1,  in  ,|„.  >,„„1h.,„  |,.,,-, 
"'  "'•■  '"^'"--liip  »(  H,„l,.i,ul,.  in  1„„|,  ,,,■  ,)„,„.  ,„,,„,,,„,,  ,|„, 
■nrluHo„>.  as  will  l„.  n,,„.,l  |a„.,,  an-  ,10,  all  an,|,liii,ol,„.  I.m 
'•''nH>t.  ..>|„.nally  in  ,!„.  lu,-,,,,.,-  ,.,>,..  of  ,|„  ;,„.k  tlnon^l,  uhid, 
""'  ''^"l'"l"li  I'-'H'  iiirakv  In  I  ho  ..ast-n,  n,a,iri„al  M,„,  olthr 
''atliolitli  in  |{n,-l,.iirh.,h,.  inrl„-.ion>.a<in  ll„.  Mark  l.akr ',li.,  n.-t 
•  •"lislitiilc  aliolil    o,i(.-hall    !h.-   iiia<~. 

Aiioihcr  aiva  whcc  inclusions  of  aniphil.oht,.  a,v  v.mv  aluin- 
'l;nit   ,n   ,1,..  ,v,l   -noi^.,  i.  ,,,,   ,1„.  w,.si,.,n  sidr  of  ,-o„,.,.vH,,n    1 X 

townsliipof  An~o„.  wh,.,-,.  th..v,-on>titui..  al.ont  on..-tl,ir.l  of  il„'. 
Ullol,.  „,a.s.  (Iivy  jrn,,,„  ,.  ,„„  ,,„„„„,„  |„  ii,,,,.,,  .,,„,|„,,,„ 
l'athol,,l,>.  ,.x,.(.|,i  ,„  Ih,,  Hal, !,„,■,, „,  ,,n,.,  I„it  I,  ,,.,.„  ,„  Ih,. 
t"WMs|,i|,s  ,,f  Sn,,w,lo,i.    MiiMl,.,,.    an, I    I.m  t,.,  won  h. 

'"  ''"'  ■■^■'Ivalioi,  i;,a„it..  arc.a.  in  )!,(.  „orihw,.st,.,„  ,,a,i  ,,f 
tli.'1,,w„sl,i|,of  \Volla.|,„,,ai„,,l,ii„,l„,.  „„.|,„|,„„  .,,,,  ,,,,,.  ,„,,,,, 
;iM,l  >r,.,,v  j;n..i>,  i,  ai.M.nr.  In  ,h,.  M,.||„„.n  l,alhol,tl,  also  ,|„.v 
•■"■'■  '""  .'I'Ulnlanl,  ,.x,.,.|„  alo,,..  ,„„.  hn,..  whi,.li  f,,ll,,w-.  thr  ,.aM 
.'111,1  w.si  arins.if  il„.  sonihrrn  |,o,|„„,  of  Ka~,hal„.K  kik,..  whr,,. 
they    alioi,,,,l, 

A>  fiianil,.  aivas  ,.,,niain,„n-  v,.,y  f,.w  a,i,|,h,l„,lit,.  ,,„.1„m.,i,.. 
^'n<l  n,,K,-,.yKnr,>~.  1 1,.,  hillouin- may  l.r  n,,.,,,  „„„.,1 .  'rha,  al,o,„ 
Cnpcuay   lake   m    ll„.   ,.(.niial    p,„li,„,    ,,f   ,1,,.   t,,wn>h,|,  ,,f    |,ak,., 


'■<.isaMrTj^'*w-4-.*»"^^i^^>'^- -^T^.  .^^Mmr-'^fi: 
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|.l:lll.lrl,^     (II      MM,li;l   l:|.i\      \\|i     i;\\i  \:i,]-\      \i;i   \^.    .i\|.       , :; 

"liirli  1-  :in  .-lie:!  oi  uiiiImiih  ir.l  l;i:iIi ill'.  i:,ilirr  i-m.-h-c  m  ;^i;iiii, 
lilll  -Ili'WiriL;  \]'>  ll'lliil>nr\-  t.)  t.ill.-it  Mill.  I  h.irl  llic  |i  ('■■  I  ■  i-i-,  i|  ,!■. 
Ih'Wcxit.  tlic  (|U;il!/.  Ill  llii-  |i"-|^  -li.iu-  n  \ci\  Ulii'\i'li  i-M  i  iirli' Hi . 
ill'ih'.'il  ill^  iIkiI  the  lork  li;i-  iircn  -' 1 1 'I  I  il  I  1  !■.  I  I.i  |  .1 1 ---ii  I  r.  I'iii' 
-ln:il!  ilil  ili-iciii  (■|o--r,|  1,\  ;]„■  I  ii|i  i.  i,,  .rn  i,,,-ii|.  tiH  ,-m||, ■,•--!.  mi 
\^l!  "l'  ( ';i\  I'lhll-h.  ;,l|.l  lli:il  ,-,;  l!ir  \\i--l  clnl  .  M  (  '.  il  1 1  ;i  i  I  hi  l,,i  , 
.'11      r,,||i-(.~-i,,l|      |\       III'     (  ,|:ilMnlL;,-ill.      I  I II  ■      ImIIiiit     .  ,ri  ■  i  |  ]:,•■:  ri  •      'I'lh;.; 

Ili:i--;\i'  iilhl  I  hr  hil  IiT  -h'lU  iiiL;  ■li-llinl  hilii.iiMii.  I  iir  \\  i-|i  in,-!  ■ 
Imii'Ii  .-iIv:!  Ill  L:r;iliilr-i;lii'i--  .il-.i.  \>liirii  MiTii|,ir-  iLr  r  \ ;  i  I'lnr 
~.iill  lir:i-li'lll  lii.iliiill  m|'  llii'  I  I:,lii  nil  l.,|i  -l.rrl  .-ilpi  rxlrli-;.  I'al 
l'i'\"li'l  II  111  ill"  r;i-l.  I|'i|i|~  \IM'>  Irw  :iln|ili|iio||li'  iim-Im^h  iii- . 
.'illli'iimli  llii'-r  ;ii('  liiiiii'  .-il  .iiii'hilil  iiiualil  I  In-  wr-lnli  n  ilit  ,-irl 
III'   1  111'    lii.-i". 

\li\  ;illi'ni|il  111  r\|iir~-  III  liLiMir-  llii'  li  •l.'i  I  i  \i  ■  |  .|i  i|  »  M  I  ii  i|i~  .  if 
llli'  llllri'  I'irllirlll  -  u1i|'m  IliliLi'  ll|i  ll.r  l;i:i  1 1  H  r-LlIlri --  n  .11 1 1 'llA  . 
;i\i-l  li'^illl;  i||i  ;ill  I  lir  .-il-r.-i-  •  '  .liim  1  in  I  lir  lll::|i.  r;in  i^r  ll!  I  Ir  liii.||. 
lluill  riilijri'l  illr.  \rMlllllli:;  mi  llir  .-i  ill  jrri  I|  Ir,  1 1.  .w  i '\  i 'l  ,  I  hr 
|||iiliiii|i  lii;i\  ill'  r\|i|c~-i'il  l!i:ii  I  lir  inl  .^iin--  |  .|'i  .1  ..i  i  .1  \  r..ii~li. 
Illlr-  III. .nil  Ml  |i('i'  ri'lil  i.l'  llic  \\li..|r.  ulillr  llir  ..lliiT  I'll  |„.r  i-ill 
I-  'li\ii|i'i|  111  111  1 1  ri|l|:i||\-  1. 1 'I  wren  I  III-  i;  re  \  tilii'l  ~-  ;i  li.  I  I  (if  ;,  l  ii  |  .|i|  I ,.  ■- 
llli'     ll|i-|i|^|iili-. 

\-  \\ill  Ir  -I'cli  .III  i-..|!-iill  in;;  llir  iii,i|i-  wlnrli  iirr.  iiii|  i:in  v 
till-  ir|i..l1.  lli.i-r  |i.. III. Ill-  .if  ihr  :i|v:i-  in  wliirli  :i  lii|  iliil ..  .||  If  iii- 
I'lll-I.ili-  ■iir  i'-|iiTi;ill\  :il.ill|.|:iiil  .  iiii'  i  n.  Iiriilr.  I  li\  llir  |  .|  i.-cliri' 
.if  j;ici'll  ill. I-  |illljli'i|  .i\rr  ihr  .ili-lir-  i  1|.  i  i.-,'i  I  i  11  n  lllr  r..lir-i'  .  .1  llir 
I'i'li.'it  lull,  wliili'  III  the  lliilil.ini. HI  -lirrl.  wlirir  1  lie  -nilr  i-  -iiiiill. 
.-iinl  Ir--  lii'liii!  I-  -h.iuii.  il;i-  .|i-l  nil  1  i..ii  i-  11. .1  tnii.lr.  In  nciiliiT 
liiiili  I-  iili\    :ill|.|n|il    Iniiilr  In   1 1'|  irr-rlil    llir  <j.if\  ^iici---  -i'|  m  ii.l  rh  . 

.■1-    llli-    Wiiillil    l.r    -.■,-iirrl\-    |i.i--il|c:    ill    lii.tli.    till-    i-.irk    li:i-    I n 

lIH'lilili'il   \\iMi   llli'  ii'.l   ^liri--  III   llir  lirliriiil  .  Ir-liiliii  I  i.  H I  nf  ;;i,-iliilr- 


l.'M.\l|.i\     .11      Mil       \  MI'lll  III  11,1  I  1.     1  \i  ,.1  ^|.  IN-     i.i     llli      |\.  i..i-lM. 

i,\  1  1^-1  -. 

Till'  ui'iiliilrvlllii'i--.  I  lil.illi;liiiiil  ihi'  iiii'ii,  Willi  il-  inrlinli'il 
;iin|iliil'ii|itr-  ;ili.|  i;li'\  ;:lii'i--i'-  vxilli  ii  few  niii  in  1 1.  .|  I  :i  n  !  r\ri'|i- 
timi-  -l|ii\\-  rii||r|ll-iM'  r\|i|rllri'  uf  Ii;i\|1il;  Iiitii  -I  |  I  i  Jril  r.  |  I.i 
lli.i\i'liii'lil-  nf  ;i  in..~l  |.r.iii.ii||iri'.|  nil. I  f:ir-ri  :irliiim  I'lin  iiirlci-. 
Till      illlini'ilnilr    -iiillTi'    nf    tlii'-r    iiin\  I'lni'lil  -    \\:i-    in     llir    .^iiiliili' 

il-l'If.     nil. I     \Wl-     .in.'     In     il-     Wl'llilli;     l|{i     111      llli'     fill. 11     nf     till'     yi'CMl 


I.  .1      I..  4   1  «'■6■^■'*^ 


.I'll,.  M.li     \1.     -I    |;\   IV.     I     \\  Mpa. 


I'.'lllr.llllilr  l!i;,",.v  uhu-c  ,-|,:,  ,:,rl  IT  ;;||,l  ,  llM  I]  1  ,11 1  |.  .11  liaM'  licrll 
■'ll''-"i^  .|cm-mIm..|.  Tlic  |.|(T|~,.  clKirarliT  .,1'  lii,  .-,■  ti,..\ciiiri,l-. 
•'Il'l  ''"■  '-"lI'lltiMii  ,,i  lii,.  ^laiijlr  when  |1„.\-  t,„,|,  |, ]■;,■,■.  ui||  l„. 
•■""-"''''■'■'I    I""'!'-       I'     I-    I"    'In-r    I.,.,    rlnclil-    tdal     I  lie    piv\-,llin- 

lui|;,IHlll     ul-    -,.|iiM,,.jly     ni    l|i,.     r,,cL     i-    .|lll-.    an,!     lli,.\-     a,., l,t     l',,r 

'li''  I."''  'Ii.'i'  in  "N|>'  a  lew  [.lace-  .|..c~  t'  ,.rk  |h, --(•--  i  h,'  al.-.- 
Iul('l\-    Ilia  — i\c   i-haiarici'    whirli    i-    t'..i|l|.|    iii    iH.iinal    iiraiiili.. 

^^  I"'"  'li''  liH.v..|i,-.|it-.  a^  i~  ;;i-iicrall\'  llic  ,-aH..  I,a\i-  l.ccii 
'■^"■"-''''  -ili'l  '111'  IZr.-iPillr.  a-  11  i|>lla!l\  .Inc-.  varii-  ~.iliirul,at 
"I  -'■■'ill  '"'III  I'liH't'  '"  \>\::rr.  I  ill-  idck  iaki..  ,,n  xrvy  ric..|i|(.|ii  |\ 
.'1  \ri\  liiaiKf.l  -Malllnini  a  |  ,|  ica  la  lire.,  rarli  r.  .lii| ..  iiiciit  \anc'l\-  .  .|' 
''»■  mil",  iiu  iiiaiiiT  wliai  It-  f.iriii  nr  .liincn-i. .n-  ..ri'iiiialh  . 
'"•Ill"  I'lilli''!  "!■  M|ii,.r/.,..l  inn.  (lat,  Iciitinilar.  ..r  I. an. I  iikr  fnin,-. 
■|'lii-|.  vaih.ii-  iiia-i-.  1,-riiiMiM:  l.i'Wv  arc  u-iially  -liai'|.|\-  l.mni.; 
•"I  I'li'l  ^^I'ii  'li'lilicl  ailaili.-t  (.111'  alh.tlirr.  lull  arc.  uf  ri.iiiv,.,  u  |„.|| 
i'\atiillir.|  111  kirt;i.  cxiM.-iiir-.  tniin.l  talark  I  lial  ci  inl  iimit  \  u  |ii,.|| 
"'''mil-  ill  111!''  !""l.|i',l  lorkv  'I  hcv  ai'c  in  ivalil\^  rak<-  nr  Ii-iim-. 
"■nliicliinc-  n|'  L-iif  .lilncnM.iii-.  l.iit  in  olhcr  ca-o  nnl>-  a  \r\\  Icrt 
"!■  even  a  lew  in. -lie-  in  IcHiilli.  u  iii.'li  thin  Mill  a  II.  I  .li-aliprar  alniii; 
'""li  'Ik'  'III'  .ill'l  Miikr.  uhrn  |nl|,,\vi..|  to  an\  r.in-i.lciaMc  .|i-- 
lalirc.  'I  l,i,~  l„.,|,l|.,|  aplicaraiirc  m  a  IkkIv  nf  unci--  i-  u,.||  -l„,wn 
ill    I'lalc    \  111. 

When  i:iv\  uiici.--.  c,r  c^iMTi.ally  ulicii  aiiipliiln.lilc  iiii-lu>i,,n- 
••II''  l'i<'-''li'  ill  'III'  picxailini:  mm]  unci--.  th|.  ii...ii|i  ,,f  thc-i.  ninvf- 
liii'iil-  i>  niiirli  ni(,ii.  >tiikiiiL;.  hir  tli.'  .lark  cnkiiir  .il  the  .•niipliil ,,  .- 
Ii'i-  ..ir('r>    a    -!rikin.:    riiiiira>t     ti.    ilic    lii;lii     lint-    ^'cn    in    il.i. 

ucalhcicl  -iiilai-c  n(  tin-  illicit,  all.  I  ill illiiic  ,,l'  the  iiirlii^,  ,i|.  i- 

\i'r\  i-lcarlN  iiiarkcl.  Tli,.  aiii|iliilinlii(..  I'urthcriiioic.  Immiijt  ,„,i,.|i 
iiinrr  ha>i,..  i-  ninrr  ii.,i,|ii\  au.ackcil  l>\-  tlii'  .li-iiiti'jri.'itiii^'  fiuvc-. 
'il  till-  atin..-plH.rc.  ami  i|~iially  weal  hi 'i-  .nil.  ,i;i\ini;  ri-c  to -lialldU 
iii'pri--i..ii-  ..n  |.\p,,-|.,|  >iirlai.|-. 

I  II''  .'iiiiiiliii'.iliii'  iiiclii-l.iii-  arc  .>!'  all  -izc-  an<i  -hapcs  I'lmii 
ureal  nia-c-  c(i\ ciini.'  acre-  in  cMcni.  In  -mall  I'rairniciit-  a 
lew  -i|iiarc  iiiclic-  ill  area.  'I'liex  .are.  in  -iiiiie  I'a-c-.  .if  appr.iM- 
inaicl\  e.  1 1  I.I  I  (|.|iicii-i,,n-.  v\liilc  in  .il  her  ca-c.-.  ihe\-  pre-eni  iiarniw. 
lil'i""!  hl^c  l.irni-.  'rhex  ha\e.  in  -dine  ca-e-.  acled  a-  cninpara- 
liNcly  iil:i.|  iiia-e-.  ai'MUii.l  atcl  aiimil  which  the  f:nei—  ha-  llnwcl. 
cari\ini;  lliciii  ahni,;;  in  il-  ciirreni.  hkc  l(,,i;<  in  a  -I  ream:  l-iit  in 
.ithel  ca-c-  lhi.  nia--e-  -ccni  |m  Ii;i\(.  Iiccii  -mneuhat  -..lleiicl.  alci 
''I'li^ii  "III    ill'"  all   inaiilier  .if  ranla>tic  l'.iriii,<  li\    the  niii\-cineii!  - 


i  ; 


I'liil.ui.^     Ill      ll\Mi;i    i,,.i\      \\|i     |;\\,   I,-,, I   I      \|,'i    V,,     ,,\i.       7*1 

<<\  tlic  cncl.i-in^'  pirk.  It  i~  |Hi--il,||.  tli:,i  il,,.-,.  ;,iiipliil...hi,-  m- 
i-lu-idiis  iMiiiliI  :irc.iiniiiii.i.itr  t  !iciii>olVf-  l.i  \i'i\  -.|.,\\.  i,i,i  ii,,i  i,, 
liinri'    pa|>i'l    iiH.\|.iiiciil-    whrli    \it\     Ii"|.    i  ,i'c.iiiiir,Lr    liiniv   liiiulr 

"I'    ' lili.i;;    iJi     ,iL;,-iih.    they     iii;i\     li:i\c    I ii     |)l:i-tlr    iluiilii;    iv- 

iT\ -tallizMtioli.  I. lit  liiuiv  liiittlr  -i|l.-i'i|iiciit  1(1  It,  Till'  niii- 
pliilMilili'  i-  ~ccli.  Iiiiucvi'l,  ill  nlliHp-I  fVi-i'\  i-:,-f.  to  l.c  (||-tini-tl\ 
l(--    |il:i-tic    than    the  ,iriici~~.  iiiiilci'  the     r.iin  In  j.  .n-    ulij.-h     ,,!,- 

tnllic.l        rlllllllj;        ill,.        IlliAflllCIlt        •<(       \li'-     ln.-k~.         I.lltlf        \\|.,|i;r- 

llkc  t"lii:U(--  (if  the  giici-s  can  lir  -rcii  r(.iciii<r  t  hciii-rh  i- 
illld  lila~~r-  (,l'  the  aiii|'liili(i|itc,  lliii-  cintilii;  ( df  [(cl !  h  m-, 
"liicli  lidat  aua\  ill  the  liKiviiii;  ^'lici>~.  TIk-c  t.>lii;iif- 
■  'Ilrii  iiicicax'  ill  iiuiiilicr  and  -i/i-  until  tlic  whcjc  aiii|>lii- 
I'dllc  l"i(iy  i~  divided  ii|r  into  -liiall  |ilfic-,  «  Indi  arc  -cpaiatrd 
ami  caM'icil  auay.  llic  (nijiinai  nia>-  licinjr  tlni-  ic-(il\c(|  into  a 
>ual'tii  (if  Mliall.  .-Iiarpl\-  alifrula'-  iVaL'liifnt-.  AH  -lane-  ol'  the 
|.|(ict'--  call  lliii-  he  icadilv  uli-civi  '  \\licicl.\  ar  iiiiiiii'ii-c  xilid 
nia--  III  Mack  aliipliilidiilc.  ai  i-iihilcl\  lie  lidiii  any  j:ianilic  ad- 
iiii\tiiic.  i-  ic-(i|\C(|  iiitd  a  -uaiiii  (if  aiiipliilidlitc  fiaiiincnl-, 
lii-Iiiliillcd  111  a  Idiii:  Micaiii  tliKuinli  a  limly  cf  u'lici  — .  the  indi- 
vidual iVajrincnl-  dflcn  iclaininj;  llicir  -lia|ii'  -n  pcifcdh  ihal 
tlit'ir  rclatixc  pd-itidii-  in  the  diiiriiial  nia-r-  can  licdcaiU  nia(|c 
(int.  'riicic  i-  aNd  a  niai  kcd  tclKJcllcv  in  t  lie  alnpliil  k  ilitc  nia>-c- 
|id->cs.-inir  a  distinct  fcliatKui.  td  >plit  111.1-1  readily  in  lliedirec- 
'i"n  (it  llie  fdlia'idli.  llie  frajinie,  s  tliii-  (letaclnn;:  tll('III>eh-es 
lidiii  the  parent  mass  iiid\  inu  off  in  the  iinei-s.  m  the  fiirm  df 
fhil,  s|;il,-|ikc  piece-,  arraiiireil  witli  their  luie^'er  a\e-  in  I  he 
(hreclidii  df  the  Ihiu.  Tliere  i-  lid  part  df  the  area  in  uhiili  tlii- 
pldcess  (if  disilltCfiratidli  can  lie  lucre  (li-tiiictl\-  -eeii  than  dli  the 
I'lickx-  shores  nf  the  nuiiierdii-  lakes  in  the  tnun-hip  nf  Sher- 
lidiirne. 

^\  iiili'  iIk'  (|etaclie(|  iiia.--es  (if  aliiphilidlite  iifteli  pre-ei\'e 
their  ali^nihir  fdnii,  a-  almxc  iiieiitiiiiied.  ||ie\  m  auetiliie-  -eein 
Id  ha\e  lieeii  sditetcil  ami  reiidere(|  iiidie  (ir  le>-  plastic,  and 
\\  lien  t  his  i-  t  he  ca-e.  1  he  nidX'enients  df  I  he  ;;neiss  drau  t  hem  dill 
inid  the  hili}i  and  iiaildw  lilil  mn-like  fdilii,-  referred  tn  aiidXi', 
A  -trikiiifi  in-Iaiice  (.1  llii-  iiia\  lie  seen  (Hi  the  -hore-  df  (  Inn  lake, 
in  ciince-sid'  "  '  df  the  t(i\wi-hi|i  df  Sherlidiiiiie.  uluie  there  i-ali 
ciiiiriiKius  ,'  ipiiieiii    df  the  aiiiphilKilile.  \cr\    dark   in    cdldiu. 

and    ilsu.ally  nearly  inas-i\e.  dccllp\  iiii;  .U'lvat  -tret die-  (if  the  -linre. 
'I  he  uiiei-s  can  lie  seen  iiillliillu:  illld  'he-e  nia--e-  ill  amis,  teariim 


'^if^''  . 
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>'<  '.I  .  i|.'  M.li    \  L    -I   l;\  I  ^  .    I    vN  \i,  \. 

"II  lV,-iL'liM'liI-.  uliiri,.  ',,ii,.n  |||,.\  l„.,.,,]|i|.  -,-|.:iI:iIim|.  :iiv  ,,ncn 
-'l'i'''-l"-'l  "'".  '■Ur\i'.|.  ,-il|.i  .Ul-lr.l  :,~  it'  tlir\-  li:,,|  liccn  -,  ,||  rlli'.  I 
^iii'l  icii.lciv.l  |.|,,-:i,..  Tiii-c.  ulirii  |.;ill,.,l  mui  \-,.|\  linn,  -(■ciii 
I"    I'.l--   IIiIm   ill   ilrlillr.i    Llli'X     -llc:ik-    III    lli|.   i;|,,-|--. 

Ill  I  I.-'  \  :i  -kr|.-li  i-  lilNcIl  ..■■  ;i  llllliilirr  "f  llll'  :i!ll|.|iil,..li!r 
i'l''l'l-l"li-.  "lil'-ll  li:i\r  lifcll  ^ll:,\\h  mi||  ml,,  Irii --h:i  |  ir,  1  t..nii~ 
III  i!ir  ii-,l  L;iici"  lirai-  ihc  -1h,iv  ,.''  Oii.t  1,.,K,..  u,  ih,.  i,,un-l,i|,  ,,| 
\|rCin,t,M-k. 


I.-.    \.       I!,',l    ulN'i"     ^^;lll    ;ini|i|iil,,,|il,.    Ml, -III-,,,!,-    .\r:,vH    ,,i|l    iiil,,    |,i;- 
-li.i|M>.|i,.Mr,~,  -l„,r,,.li  pii    ,-|    k,..    hiuii.h,|,   ,M     \l,-(|Mii..fk.       rii,.   ,M;t    r,.|,n- 

-i-!il^  .^n  ,  \\  1,-1111-  S  1,.||    ih   Irh-lh. 

Ill  lM;iliy  i':iM'-.  .■il'ii"-  il,,.  ,-ini|,l,ibi,liii>  ilirhi-i,  ,ii  1,;,-  l,,.,.!, 
''l':i"ll  '"II  illl,.  I.ill;;  ll:i|-i',,\\  lollli-.  -U'-li  .'i-  lli.-,!  |C|  ,|(-|.|i  I  c,  |  :il„,\c, 
i'  '■'■III  111'  -! 'I'll  IIIhIcT  lull  lici'  III,  iXrIMcin  111  ll:i\c  l.crl,  t,,|ll  ill!,.  I  w,i 
"I'  lii"i''  I'ic'i-r-.  \,liic|i  If,,;, I  .'iiiMii  ill  I  lir  Lilici--.  Iiiil  i-:iii  lie  i-lr:iil\- 
-'■I'll  ll'iiii  '111'  iiilililii'  ,,l'  liii'  linilri,  i-il,.^,.-  I,,  \,:ivr  nl  mii'  liiiii' 
I'llliii"!    piili    111'   llir  -.•iliir    iii:i"    !-!■(.    I'in'.     li,         Il    j,   ,,    i,,,i,.\\,,|,||\- 
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I  'I' 'I  I  1 1.1 1  \\  lirll  ,-1  111.-,--  1-  I  ■  .llcii  :i  1 1,1  II  ill  I  lii~  w  ,i\  ,  ,-,||il  ill,.  ii.-i|l|^ 
ilii;  ll:ii;liirlil  -  iiir  ',  iiiiiiirli'lliu-  In  ~i'|  .;i  i;i  I  c.  I  he  ivcl  Liiici--.  \'.!ii,-li 
tir-l     lill~    il|i    llii'    -|i;iri'    lici  \>('i'ii    iliriii.    i~    :il\\:i\-    i',i.-ii>r    in  ,||| 

'■ili'l  I'l  .'i  |h'l;iii:iI  il  ]!■  I.'irii'-:  wlirii  llir  iii;i~-r-  licciilnc  I'mil.cr 
"''l'.'il:ili"i.  llir  ililrncniiii;'  ;:iiri>-.  v\lii,'|i  ll,,\\~  in.  piv-rii!  ~  t  1||. 
'l-'l.i!    '■li.-ilni'li'i',    :iii,l    h.-i-    .-i    I',  li:i;i,,n    jiaiiillrl    I,,    tlui    ,,l'   ihc    ^m- 

iiiiiii,|iim'  1,11'k. 
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mA-  iiHMmi^^'\%T^i-i^^ssir¥m^'M 
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I    .ilni.lul.. 
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'H,^^, 
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,:ws^,mk-^?^  -imijfjrMmi^'ijiM 
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A-  :i  lolilt  nt  ihi-f  iiiiivciiiciil-  liicic  i|i'V.>|ii|i~.  iKip,  ;,  |,ia>s 
111  Kiaiiilr  'ill.',!  uiil,  .■iin|iliiliiililr  iiirlu-ji  m-,  a  inrnv  ..r  !,■.-  iri;,,. 
l;irly  iiamlnl  |,„-k.  ..unH-tiiiii-  .•(  alliTiialc  laM-r-  nf  iviU-h  ;;ni'i>s 
ami   ilalk   aliipliilM.lilc. 

•I'hi'M'  o|,.r,..H\i'  Ma-i-  air  lilllM  i  ale.  I  liv  liii'  arn  ,in|,an\  ilii: 
|ili.iliii;ia|il|~    iM-,.    |,lat<-.    W    \l,    \"i|,alii|    \|||i. 

A  I'lliaikaMi'  alll|ihiii.,|ili.  im-l'lMi  m.  -Iinwin-  tlir  t'alira^tjr 
tiillii-  iitti'li  a--illiic.|.  i^  -,.cii  Mil  ihr  liiir  .il  t  lir  C  lain  I  'rniii  k 
railway   imilr   |..i-i    I:!.m.   i„.ar   li-aii    i:Ma!i'  -lai  h  m.   in   ilic  t.iuii- 

-•llill    II!     .Muirlli~,,|,     (j'lal..     iX.     rijr.     li.        '11,1.    lllriUHiill      lia-lif.'ll 

'"'■'"•''I  ""  '•"■  \iM\  axis  Ml  a  ~liai-|i  l.cinl  in  i|,,.  i;nci".  ami  lia.- 
'"■'  'ii'ail\-  ~p|it  in  iwi,  liy  a  fuli-ur  .if  L'nci>>  wliirli  lia-  |icnc- 
"alt'il  il.  It-  l.amlnl  .■haiai-rci-  lia>  l.ccn  |iiv-it\v.|.  ami  I'vi- 
''•'"'•'•  "I'  a  irilain  aliiMUlit  .  ,i  |.|a-tlrlly  i~  |i|-.-.ciit(..  |.  in  that  it 
i>   |iiiI1(m1   Milt    iiitii  a   thin   Miiiiu'  at   unc  (.i„l.   uithnul    iVarun.'. 

A  well  liamlcil  iMck.  Mich  a-  that  -huwiiin  I 'late  \' I  I  I ,  can 
iiftcn  ]„■  m1,-ci\c.|  Im  iiavc  l.ccn  >hai|i|\  m|1|(.|./c.1  mi  |m|,i,..|  Lack 
il|"|ii  it-cif  li\  -till  later  iiK.xcnicntv  Tin-  |iiMcr--  will,  ii  ,,,11- 
tiiiiicl   Millicicnilv   tar.   uivc   ri-c  u.  a    li.amlini;  in   .-m  ciitiivl;    ncu 

''''■'■'■■'""I-       \   '-^ I  .■\ani|il -hi-    i-   -hiiwn    ill    I'lalc    .\.  whciv 

the    ncu     .JiicctiMi,    il,    which    the    li.amlini;    i-    l.cini;   i|r\  c1m|,c,| 
"alm'ly.    |i,m:i!Ic1    tii   i  he    hcail    ut    the    haliiiiier      ,-   .,1    iiirht    .■,i,i.|i- 
'"    lliat    which    the    nick    li.rinerlv    |,m-,(.-m'.1. 

I'lale  .\l.  which  1-  a  |iliMiMn  ia|ili  t.ikeii  ;  miii  amilher  |,.iit 
lit'  the  -.•line  e\|iM-iiie.  -Iimw-  a,  |iMiiiMii  ,,t  ;,  .haiii  ImM  which  li:i- 
lieen  cut  acn.s-  i,v  a  |ie;;ni.at  ite  .like.  Thi-  -like  i-iit  the  r.i.'k 
altei  the  -ec.imlary  l.an.lin^  lia.l  .•.  iiiinien.  .-.I  i.,  |„.  ,  i,.v-,.l,,|,c,,. 
Iiii;  lief.ire  the  iii.ivenienl  -  h,i.|  cea-e.l,  .■,-  -.-.■n  l,\  the  la.-t  that. 
altln.UL'li  it  llavei-es  the  li,,mliii^r  mI  the  ,i;iiei-.  it  lia-  il-ell  ;i  I'.ili;,- 
tnm  ill. Ill, -cl  i,j  it   ii.aialiel  t.i  llii-  .hrecli.ni  .,|  ihi'  -.•.■..n.lai\    h.iial- 

'"-■  "11"'''  i^  ill  '■"111-.- '.!e\e|.,|,|iieni    in  the  111:.-  in  ihe  .  Il  re.'l  i.  ,11 

III'  the  .aM-  .,1   ;h|.  |.,|,|.  i.e.   n,    the  .liicclii.n   i.l    the  hea.j  m1   |  he  halii- 
llli'l  . 

I  III-  r.ick  (1m\\   heal-  ,■!  -Mikinn  :-e.<eiiil , lance  t..  the  iiiM\eiiient- 

-eeli    III    -k-ii-ial    i.v.   :,-   -hnwii,    Im    in-lali.-e.    in    the   -eiie-   ,,|'   |,h.,i,,- 

.Ur;i|ih-    il|!l-li.at,.i_;    |'|,,l.    (   hallii.eil.aiir-    |,a|,ei-   ..11    the   Cjaciei-   nl' 

•ireenlaii.r.      The    \i-.'.,-ii\    .,1    the    himmi,.:;    nuieii:,!    m    .me   i-a-e 

was  "eitailil\    iiiil.-h  .uic.atiM    ihall  in  the  ntlier.  i.ul   -,,  ,a|-.,  \\a-  I  he 

l'l'"'~-ill'"        'l''ii'     re-iilliiii;    Imiih-     in     l„,(h    c.i-e-    are    i.  lelil  i.-:il, 

'lU.liaal   -1. 1.1;,-    ill    li,cihl;lli.|.       .I..cr,    ..I    C..,!.    1S!MI.    p.    711;.,     an. I     IS'IT 
||.  -'-',. 


war 


'  ^  (,i.nl.(M,|i    \1.    >1  H\  IV.    (    V\  M)  \. 

It  r:iii  ica(lil\-  lie  -ccii  Ijy  a  .-ttiilv  of  a  -fnf<  n\'  tlif,-c  rcinaik- 
alili'  iici-uili'lici'-,  iliat.  as  a  .^I'licial  rule,  the  anipliiljolitc  i-  li-s 
|ila-tii'  Uliilcl'  these  lilciveliient-  than  the  eiiel,  i-jnjj  I'cl  i;iiei--. 
'  li''l'<'     !-■     huwever.    alii;the|-    pi     -e     in     i  he    lie-I  rilct  inn     iil'    I    ,■ 

ainphilMihte.     which    may    1 l.-eive.i     in     maiiv      pL-iei'-.     and 

uliich  ■■(•ern-  tu  niail^  cMi'enie  nu'lioii.  emriKineil  wjiji  miu'e 
than  the  ii-ual  dcjiiee  of  phi-tii-it\-  mi  the  part  (if  tlii-  hitlei- 
■'"'■  'I'hi-  i-  -cell  where  atil[illiiiiihte  nia--e-  ha\c  heeli  pi'iie- 
traie.l  Ky  ininieii^e  nuiiilieis  iif  anastiijiiii-iii!;  ~ti'iii;,'s  df  (■(iai--e- 
>;iaini'i|  jri-anile,  or  peunnatitic  uranite.  aii'l  the  w  hn|e  nias<  lias 
then  Keen  -(jiiee/eil  ciiii.  A  dark  miraeediis  i',„-l,  lesiilts.  with 
iiinip~  aiel  eiyMal  iVaunieiit-  n\  crthuelase.  and  pieces  of 
(jUaitz.  iilteii  laiire  in  size,  scatteied  lljroiij,r||  it.  In  the  -ofter 
ha-ic  nia>.-  the  orthoi'hise  and  (|iiarl/  lVai;nient  s  esi'api'  destrili'- 
'ii'ii-  and  .are  arranged  in  lonj;  hues  and  -trin-^s.  The  ro(d< 
i-c-enililes    a    coiit^jonierate    at    hi-t   sijrht  ;    heinjr.  in   fact,  a  .sort 

"f '•"'ikI erati'  y:nei-s.  althoiiLdi  entirely  different  in  ..riiiin  from 

a  coiminnier.ate  o!'  tlie  iisn.al  I,\p'.  It.s  orii:i,i  caii  he  Ir.aced 
with  .ali-oliiie  cei't.ainty  throimh  all  ii-  -taije-,  on  j;reat  cliff 
laces  and  .iilaciateil  rock  surfaces  in  ;i  dozen   dilferenl    pl.ices. 

This  de\elopnient,  a-  has  iieen  -aid,  seems  to  ni.ark  extreme 
motion  coupled  with  an  imii-ual  plasticit\-  on  the  pall  of  the 
aniphiliojite.  .and  in  case-  where  the  uri.iiiiial  anipliil  .olite  m,a  — 
ha-  heen  c.impletel\-  -(jftened.  the  rocdv  nia\  lia\e  moved  for  mile-, 
still  pi(-ei\:'",  intact  the  orthodase  and  '|!i.artz  fi,ii;nienT-  which 
repre-cnt  the  disinte.ijrated  remain-  of  the  oiio;in;dl\  continu- 
ous peijniat  ite  st  riin;s.  \n  excellent  in-Iatlceof  the  i|e\ clopment 
of  this  peculiar  roc!<  oi-ciirs  in  the  cliff-  which  liorder  the  shore 
i>f  I'ishtail  Like,  in  the  lown-hip  of  llarcoiirl,  .and  is  sliown  in 
Pl'i"'  l'^-  i'm.  2.  'idle  ph,  :  ■■"■aph  from  wlii'-h  the  iliu-trafion 
is  lakeii  represents  a  -urface  I  feet  in  len.ijth.  on  the  has-ot 
ed!.;es  of  a    larn'e   exposure   of   the   niieis^. 

STitt  cTrm;  ny  nii;  ui;i)  (,\i:i—    \-  im,1(  \ti\i;  tiii:  n  \ti  ui: 

III'  riii:  .\ii)\  i.Mi;\i>  i)i;-(  liim.D.   \\n  riii;  cuniiii mn 

111'  Tin:  KiKK   \\in:\    iiii.    mux  i:mi.\is  i\ 

iji  i:sric)\  iiiiik  I'l.  \i  I.. 

It  nia\'  he  said,  luakin^r  :i  rouzh  e-timate.  that  S(l  |ier  cent 
ot  the  whole  uneissic  complex  in  this  ilistrict  consists  of  tli(>  red 
itneiss.     'I'liis  presents  a  numher  of  minor  variations  in  siructiiro. 
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■fllffJ»"^^tef;£?§:,JriT- 


'•i"i.'».v   up   iiM.iiii  iir<i\    \\h    iiwi  Kui  :     Mji.x-,   ij\r.     7<,t 

liilt  \u  irniri-al  chaniclcr  i-  cvci-vu  hcic  tlir  -:iiiic.  Tlic  nature  an. I 
origin  Ml'  the  vaiiini<  -t  i  iictiiic-  uhid]  n  .li-play-  aic  [leiiiap- 
lliu-l  cleally  rcVfalcl  l,y  a  .-tud\  ni  • '.:•  n,;-nv\ruvv-  in  that  |Mir- 
tiiin  .if  the  aica  i-nilua.-cl  l,y  t!ic  liati.-f.  It  -licet:  a-  l.u  iii-iaiicc 
111  the  sreat  i|ev..|.,|,nient  iti  tii.'  t..«-n-lii|,-  ^t'  liuiiiaiili.  An-t int Iht. 
an. I  ea.-tein  CaVen.li-h:  that  m  M, Mini. .nth.  ('ai.lill'.  Methnen. 
an. I    Lake:   .11-   that    in    -.inthern    ('haii.l..-.. 

In  it-  -.iniple-t  .level. .[inieni  it  i-  nie.liiiin.  ..r  even  lather  hiif 
111  i:i:nn.  I.ut  c.intaiii-  an  inmii'ii.-e  nilliii.er  nl'  e.iai>er  ^raiiie.l 
pali'lie-,  laiKf  'if  -inall.  an. I  .it'  iiiej;nlar  slialie.  -.-altei-e.i  tliniiiKh 
it.  It  i-.  usually-  i-iit  ^^•  e.iai-e-jiraine.j  |iejxi,iatite  .like-,  uiii.'h  in 
e.iinpo.^iti.in  afc  i.lenti.'al  uith  -ilnilai-  textnicMJ  j„,|ii,.ii-  ,,i'  the 
f.ick  it-elf.  When  the  f.iek  i,-  nia— i\'e  .u-  neatly  -...  ihe-e  .■..ai-er 
|Mirti()iis  f.inii  invjiiilar  pat. -he-  '( ii'iin-"llainnien  "' ..  W  lien.  h..\v- 
ovcr.  the  i-iiek  is  mure  i,r  le—  .li,-tiiici|y  f.ijia'e.l  tlie\  a  — nine  the 
l.irin  .if  .-li-eak.-.  the  i-.i.'k  tliu-  pa->iim^  int.i  a  irnei  —  .  nia.le  up  of 
liner  aii.l  cuar.-er  liaii.l-  .ir  -tre.ak<.  w  hii-h  .at  the  -.aine  time  are 
i.|entii-al  Ml  e.impii-iti.in.  'I'lie  .-.lar-er  fiammen  are  in.li-tinetly 
inarke.l  .iff  fnnii  the  finer  p.irli.iii-.  :iii.l  the  -tru.'ture.  a-  a  wli.ile. 
i-  e<pe.-ially  well  ilisp|;iye.|  .m  lariie  i.r|ai-iate.|  Miifa.-e-.  The  rapid 
variati.iii  in  .-ize  .if  ^rain.  in  thi-  .li-tri.-t.  eh.ara.-ti'ii-t  i.-  .,f  the 
granite  ma,-<e<  a-  ;i  wh.ile.  i-  the  -:iine  a-  ih.al  uhi.-li  i-  every- 
wfierc  f.iiiM.I  in  pe,i:niatit..  .like-.  Thi-  .;ianite.  Ii  k.'  t  he  ,.i,|ii.„rv 
pefTlnatite  .like,  i.-  piiiir  in  il..n-lna..'nesia  eimstit  ilelit-.  .■i.ii-i-t  ilij; 
:iini.i>t  entirely  ..f  (piartz  ami  fel.|-par.  In  -iime  .-a-e-  the 
Kranite  .-untains  p.irph,\  riti.'  .-ry-tal-  ..f  fel.l-par.  whii'li,  u  hen 
t.iliate.l.  take  the  I'.irm  .if  .an  anircti  i;iiei— .  The  .leveli.pment  nf 
the   f.iliali.m    referre.l    t.i    al..i\.'    i-.    with.iut    the  -li^hte-t   .l.nil.t. 

.lue  t.i  tn.ivement-  ..f  .- e  kin. I  in  the   r...  k.     Tli.at    -n.'h    m..\e- 

liiont-  h.av..  taken  pkace  i-  imele  evi.leiit  i.\  the  rel.iti.  m-hip 
whieh  the  u:tiei—  l.ear.-  t.i  the  im-ln-i.m-  ..I  amphil).:l'te  a-  .alica.lv 
.le>cril.e.|.  an. I  fr..m  a  -tn.lv  nf  the  j;real  -weepinv.-  .  Mive-  which 
the  strike  .if  the  ^'iiei.--  fiill.iws.  as  slmwii  i.ii  the  .i.'.-i.inpan vinjr 
maps.  ,al-.i  fr.iin  the  -tmly  ..f  every  .-lilf.  ..r  lar,i,'e  I'xp.i^nre. 
a-  well  a-  .if  nearly  every  haii.l  s|ieiamen  .if  the  L'liei-s  itself. 
These  m.iveineiit-  have,  imifeiiver.  left  their  mark,  in  the  m.ist 
pr.iti.iunce.l  manlier,  .m  even  the  minute  structure  .if  the  r.n'k. 


'  l.cliiiiiinii  .liili:nini'<:  rrit.a-siicliiiiii:.ii  iil,.-rili.>  la, -t. '1111111.' . I. r  .iltkrv-tat- 
iiiisolicn  Scliicriir.'stiMiic.   |i.  Jt  .-I  s,..|. 
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Till,  [.icmc^-  ill  ttir  . level. .|iinciit  ><i  llie  l'.  ili.itc,  I  -t  illi-t  uic, 
:h  a  ii-ull  111  llif~..  iiiiivi.iiiciil-,  r:iii  lie  i(..i.|il\  lull(iU(.c|  iiri  \vc;itli- 
crcl  -iiitai-(.  :  aii.i  -I  ill  iimuc  ilistimtlv  u  lii'ii  thin  -c.ciinns  nf  ilie  inck 
;ir(.  (.\:iiiiilif.|  iiii.lci-  the  i.iicni-r,i|i...  'I'lie^i-  In. i\  (.niciil-  have 
aflVri,.,!   I  III.  ii'M-par  ami   i|Uait/:   very  ilirtcivnr l\ .     'j'lic  l(.|i|>|iar 

I'll'' ■ly-l-  r,f  till.   |ini|ili\  liiir  LMaliiti..  ni    till.   Iaiu:f  ilulixidiials  i.f 

till'  pi.^liiatilii-   \aili.ty.  arc  tli-t   -een   tu   I>|.| „■  iwi^ied.  nlti.ii   in 

i'.  -frilvihir  liialllli.r.  a>  -lidWii  Ky  llii-  i-iirxeil  i-||.a\ai;i'  -iirlai-i.-  in 
the  hand  .-ipec-inieii-.  m  liy  the  unexeii  extini-ti.in  when  exaiiiiiiecl 
Let  ween  i-ro~-|..|  nin.l-       'I'hey  ran  then  lie  -een  In  j;iai|nallv  lnvak 

iHiv.n  lp\   |ieri|ilii.|al  i.    jatinn.   the   ^'rainilate.!    inaleri.-il   -u  |)ru- 

'Ini-eil  lieiii^  liiie(..|  aua>  rrciin  the  re|i|~|iar  remnant-  in  all  .lirei- 
'"'"-■  I'lie  li.|i|-|iar  iinlixiclilal  at  this  -ta};e.  when  -eeii  in  thin 
M.i-lMiii-  iindei  the  niii-|.,iM.M|,i..  a|i|M.ar-  with  a  trail  nl  liiije  hruken 
grains  nl  l'el.U|iar  iniininK  mit  Ircim  it  .m  either  side,  in  the  |ilane 
111  the  luhatii.n:  ur  the  hir.ue  iiidi\idiial  will  lii(.ak  U|i  i.ito  tun  or 
tmire  smaller  mies.  uliirli  \ull  eaeli  lie  u;raniilated  >e|jalatel\.  .<  > 
this  |.|,ire—  c-iintitiue~  the  lalj;i.  .■eiilral  leld-iiar  indl\idnal  lie- 
i-iime~  |ir(iv:ressi\ely  -mailer,  and  liiiallv  di-a|i|iears,  lieinj;  re- 
l'l;i'-ed  hy  a  Hat.  len-e-hapeil  ma>-  i.l'  small  leld-fiar  Jirailis, 
apiieaiin^  a-  a  streak,  nr  leiitiriilar  pati-h  ii:i  the  siirfai.e  i.|'  the 
riM-k. 

The  indixidilals  nf  iiiiarl/,.  mi  the  utlier  hand,  lieeume  llat- 
teiied  nut  into  |iroj;ressi\|.|y  thinner  lea\e-,  whii-h  run  throiiirji 
the  liia-s  of  ;;ranulatei|  feldsjiar,  eurviiifr  around  an\  larirer  leld- 
-iiar remnant-,  and  lookinji.  on  the  siirl'ares  ol'  the  rork  lirokeii 
parallel  to  the  lo|i,.,l  inn.  a-  if  the  mineral  had  l.ei.n  s|.ie,i.|  upon 
the  -uifare  ni  the  uranulali  nil  hm-ka-e,  like  -tieak-  of  liiitter  on 
a  sliie  o|  I. read,  '{"licse  i|iiart/  lea\e-.  In  sertiniis  parall(.|  to  t  he 
l"li:i'i"ii  "l'  ilii'  inrk,  .,  near,  when  exaniiiied  uiidei-  the  miern- 
si-ope,  ,■!-  plate-  o|  irrei:ul;ir  >h;i|ie.  with  uneven  e.\t  remit  ies.  |n 
sertioii-  tiaiisver-e  to  the  loliatioii  the\-  appear  iniii;  ami  liarfow. 
-onielime-  foi  km;;  ;il  I  he  e\t  leliiity .  a  lid  ucnerallw  lietuceli  i-rossed 
menl-,  -eeiii  t.i  lie  divided  1 1  ..in-v  er-el\  into  two  or  mole  .-ilea-, 
uhii-li  .lift'ei  sliiihtiy  in  |.\i  jni-i  ion.  .\ji  interestiim  f.art  in  tlii- 
i-oiiiie\ion  i-  that  in  ihe  ;;reat  majority  of  r^i-e-  the  dileilioii  of 
exlilietinn  makes  an  alijlle  nf  lietween  !'.">  .-in.!  :i(|  ileiirees  with  the 
lunger  a.\es  n(  the  i|iiartx.  I(.:if. 

i'l"'  mira.  nr  either  dark  eon-tit  iietit.  if  an\  li(.  pri.sent  in  t  hi' 
nriuinai  rm-k.  arraii.ires  ji-elf  in  the  Inrm  nf  li'de  da-he-  m-  streaks 
parallel  to  the  j;cneral  rnliatiun. 


^wf^m§~A^^:mm4<r:::^  'w:r- ' 


;l'll.iiH      III      IIMliniiriiN      xMi     IHMKiiH 


m:i  \',    ii\  I . 


Ulirli  111.'  luiM-.—  I-  ,-i,|,i|.|«.',.  all  th"  trM-.|i.-,l  lvh,ii.iMt>  have 
ill-a|i|icanM.  alhl  a  im-k  ul,ii-|i  niav  he  ,|..m-iiI..'.|  a-  a  leal'  1,'li.a" 
ic^illt-.  ci.nH-titii;  lit'  lirii'lv  ;;iaiiuhilfil  tVlil-pai .  ahI,  leave-  <il 
'IHaltz  anil  a   \i'i\    leu    liiuiilc  ilaslies. 

A    ll.ileu..|lli\     larl    I-    thai    wlicn    flie    iii  alMilal  H 'ti.    a-    almve 

'lc-enl.e.|.i-..-Miiii,|ele.alii|    ill  i  he  e\  e- 1 1!' fel,  U|  ,a  I   ha\  .■' ii  vi|.|iea  reii , 

I'    I-  'lilli'Mllt    I.I  111. tain    ;.iiy  ri.ni-lii-ive  evulenre   ihal    I  he   mck   ha~ 

'"•'■'I     -'ll.lniHei!     Ill     |Me--me        riiiler     I  he     in|e| . -n  ,|,e     I  lie    ;:ia- 

liulaieil     I'e|i|-|iar    -Imu-     m.     aluinriiial     -i,i;ii-     '  '      me-Miie.     ami 

while  ihe  i|i|all/  leave-,   it'  lal'ie.  arc  eerlaili   lii  -imU    Uvi-lin^.   \  el 

ll   -liiall   111   -i/.e  i|ie\    ur.<\    lie  |ieil'ei-|ly   tialtciied  mil    alul   -Imu    im 

-i;;ii<  111  Myiiaiiiic   ailimi,      ll    the  luiiiJiial   ;;rainle.    mi.|e..vei.    ua- 

"t  I  he  liniiiial  'IV  rather  line-i.'iailieil  lype.  I  he  lelil-|iai   imliviiliial-. 

Iiwl  lieiim  -Ullic-ieiillv   larije  I..  .;ive  ri-e  |i,  well  inarkcil  aUj;i'li.  lueaL 

lip  al   lilire  jiitn  a   feu    -mailer  i;raill<.   while  the  -mall  c|Uarl/  :iiili- 

Mihial-  Hat  ten  mil.  ami  the  ma-.-ive  i.irk  ihii-  |ia--e-  (lirei-lh    in  in 

■'     '"ll.'it<''l    niie.      'i'lie    tact.     hi.Uever.    thai    -ilrh     ma>-e-    ui    tilie- 

^raili.'il    Inlialeil    ^iiei-.    allim-t    iiivaliaMy    I  hrmi.u'lioiil    the    wlmle 

'li>lriri,  where  lari'c  wealhereil  .-lufart-  ale  evmiiieil,  -h..w  mure 

■■r    le—    aliiiiiilali,l\     -iirviviiij;    remnant-    of    the    l.irue    leM-par 

iii'liviiliiaU.   i.r   oei-iir    i-ilimately    a.-Mn-ial.'ii    with    alnl    pa-    ii:iu 

varieties  >hi.uin.n  llie  a.i.ueii  );iiei.->  -tniel  lire,  ami    which  arc  ccr- 

taiiilv  jrraiiulatcil   i.eiimatitc-  nv  i.orpliyritic  v'laiiilc-.  e-ialili.-hcs 

IicmmkI    a   ilmilil    thai    the  j;iici--e,-   in    (|iie-lim.    :ire   muhm^r   ,,„,,,> 

Ihaii  ciim|ileiely  Inliatcl  (lcve|(i|imciits  of  a  i..ck  uhieh  ua-  mi.u'm- 

ally  a  .iiraiiile.  in  -nmc  place-  uf  iinrinal  m    ineiliiim  .i:r,-nii.  ami  in 

iilhci-.-  haxinir  :.   ciar-er  j;i:iilicil   |Mir|.liy  ril  ic  m    !ic.i;mal  il  ic  ilevcl- 

iil'liiciil.  ur  al   Ica-l    Wdulil   have  cry-talli/.e.l  mn   a-  -uch   haW  mn 

'he  ini.\fmenl>  in   i|iie-ii(in   iiitci\cncil. 

.Murenvcr.  very  im|ii.iianl  litcht  i.s  thniuii  ii|i.in  il.i mlitimi- 

umlcr  which  the-c  mnvcmenl-  t,„ik  place  i,y  the  -tinlv  <,\  ■;rc;,| 
Ulacialcil  .surface-  ..I  llie-e  rucks.  In  the  f.iliale.l  varieli.-  a-, 
h'l-  instance,  thai  aliuiit  Kasshalniir  hike  in  the  .Mel  linen  li.ithnlith 
•I  I'llle  ciirrnv'atimi  i-  uflen  -eeii  in  the  iiiliatimi  .almi;;  a  ceitain 
liiic.  am!  when  ihi-  l,ei-,inie-  verv  -harp,  ami  the  little  fi.M 
1-  alidut  to  pa-  int..  a  faull.  in-teail  of  a  sharp  frai'l  iiiv  (levelupin;;, 
the  liii"  Ml  lault  lieciimi.-  |i||eil  \vitli  a  cuaiscr  iicfrmat itic  fai'ii's  of 
the  ^'iiei-s.       (See  I'ii:-.  ('  ali.l   1 1,  i.aiic  S'_'. ) 


'■I  "H  1  M.n    M.    ^I  |;\  M  .    1    VS  \li\. 

Siiriil.ii-  cu.u-c   -iiinjr-   ~iiiiifiiiii(-   apfiiMr'   jniiiiirii:  for  siidif 

•  li-I:itir.-~  |>:il:illcl  \>i  thr  tn|i;it  H  Ml.  ami  -MiMCtitllc-  .-idss  it  ill  the 
toini  Ml  linlr  .like-.  -I'lifv  .ipiKMr  u  hcrrvcr  tlici-f  i^  any  ex  idciirc 
"t  ni|.tur..  ill  the  (ni-inal  lork.  a-  Inaikcl  l,v  aii  iiit.Miii|.|inii  ,,f 
the  Idliatii.ii.  U'liiMi.  |..|-  iii-.taiiiiv  an  am|(lrl,u|it('  iiiclii-iun  in 
the  ^ni'i--  liicak-  apart.  jri-t<'.,.|  ,.|'  tlic  iiorina!  «nci,-i  |.a<-in^'  into 
t!ic  iiarinu  nack  lictuccii  tlir  frairnicnl -.  |><'!.'lnatit<'  is  .|cvclo|.c.| 
in  tlic  ii>-iiir.  IJiil  uhcii  llic  fiau'ini'iit-  arc  carricil  further  apart. 
the  ^'lici-  tli.u-  iiiN.  ihi'  -.p.ice  licMM-cii  tlirlii.  'I'lic-.f.  [ic<rnial  it  ic 
.~trin'_'~  arc  olicn  icpkaccd  l,\.  ,,,■  |ia--  into.  u-sc  >tri;i;j^  „y  \cins 


.A_ 


I   i',',  (• 


lii:   I) 


"I  pure  (|uaitz.  Tlic^c  -triiif;-  atul  vein-  -Ijow  im  .-i;;,,..  ,if  ci  u-hiiif; 
ami  arc,  >,,  far  a-  imii  I,c  >ecn.  ■;ciietii>a||y  Miciitical  with  the  la|-«er 
(likes  aiitl  nia-se-  ,,f  pejrinatite  which  ti-avcrse  the.-c  i;ranite  areas 
Ml  Kivat  nunil.cr-.  and  wiiich  ai-(i  run  in  -warms  ihinu-rh  any  mck 
pciietralc.j  l.y  the  ■iraiiiic.  In  tlic  ,;;icat  areas  nf  leil  jiiiei.ss  in 
thi-  ii-Kinii.  iherelMie.  wijcii  the  r..ck  pu.->e-scs  ;,  ninrc  or  less 
ih-tilict  fojialcil  -fiui-luic.  the  fojiowin;;  facts  are  dcinons' lai.lc:  - 
111.  I'Ih'  v<H-k  h.a-  uiMlei'ionc  niMvcnicnl-.  and  t  o  t  hcse  iiKJVe- 
iiient--   il    owe-   it-   I'oli.alcd   -tructurc. 

(■_').  Ill  the  ca-e  ,,,'  tlic  foliated  porpliy ritic  varietie-.  I cfoic 
the  tuovcni,.nl-  '-ok  pl.-.rc  the  feld-pa|-  phcnociysts  <AisIe,l  in 
t!.c  rock,  oliieiui-  Micx  c,,uld  ii.  I  h.avc  l.ccn  -ranuialc,!.  and 
III  ciMt.-iin  ca-c-,  a-  oi,  l\a-li;il  o^  lake,  ulicn  iIk'  rock  can  li.> 
'■■■"■'''I  '"  'I  in:i-i\c  dc\.  k.pnicnt,  llic  plicmx  iy>t-  in  it  c.-in  l.c 
-ce;i    to  lie  intact 

i:!l.  'llic  111:1a  ua^  .al.-o  the  ,.  I  cfoie  tin  niovclcenls  took  place. 
'"•'■■'"-•■  i'  ]'■  l:i!^<-  of  ,-ilid  einp:  i-ize-  the  llou  of  the  lo,  k.  It 
was  ric.'irly  imi  developed  .■iloi,_  line-  of  csj  ecial  iiiovetnent 
or  pre-iire,  ;i-  ii  doe-  not  occur  al-ii-  ;iiiy  delinile  line-.  I,, it  in 
lai.it   ill  delined   si'lilitnii  licrc  and  11,^    c  in  the  n,..k. 

(4).  .\  1,-n-e  proportion  of  the  fcli-par.  and  t  he  ipi.art /.' in 
addition  to  the  phcnoiiyst^,  if  the-e  l,e  pi.-enl.   must    also  have 


L  '^.msm^.wm 


i.ini.ii..^    ,,K    II  M.riii  icmn     \\|)    ii\n,  i:ii|  r    \iti  \-.    mm-.      s;i 

i-rv>t:illi/c,|  oil!  Iicf,,,,.  tlir  iiii.vcinciil-  i. •:,-.■,!.  I„.,au-c  (|iirin_' 
th<'  liM.vrliiciil-  the  ...rk.  Mlth.pii^li  t,,  a  iiTlaiii  rxtriit  pl.i-tir, 
as  -li.pwri  l.y  ihi-  little  r,,i  ni;:atl.i|,>  al„,\c  liiiiiiv.l,  \va~  ,  rt  >iifii,i<.|it- 
1-^'  -^"li'l  ■'  ■!  liiii'l  '"  tfai  aiiarl.  mi  tn  |„rak  uiini  ti,f  licinliii^'  ua^ 
i<".  sharp  or  tlic  in.iv.'Mifiit  n.,, -u,M,.|i.  Tl,,.  i-Mlat.-.|  |.|iriiM,rv-is, 
liKircov.M-.  WM'ihl  „„t  liavr  [..■.■II  i,i,,k.^li  .Imui,  ihIm  -rainilar  i.ia- 
Icrial  ha, I  ihc\,  ihiriir^  Ihi'  in.ivi^iii.^iii ,  i^r.^ii  llMalim;  ti,,^|\  i,,  a 
i;l:issy  liia;;lna.  'I'hcrf  iini-i  lia\f  hci^n  -Mine  li.ali'iial  aii.-ailv 
ciystalH/.f.h   \vhi<-h   iirc-scl   u| thi^m 

(.)).  Al.niii  ihi>  liiiii^  Ml'  ihi-  ..— -aliMii  Ml'  ,  ■(■  iiiMVi^m.^ni-  ihi- 
ri'ck  iiiu^t  still  havi^  liccii.  a-  it  ucrc.  ui^t  \miIi  a  ii-i,!'ial  rciiinaiit  (pf 
iiii.'ry.Malli/cl  iiia'jina  cmikm  ,-.-l  mI  ih.^  .•Icincni-  mI'  .|i,art/  all. I 
l'cl.|s|rir  laii.l  In  -..mc  -a-.-  ,,i  tMurinaliii.M.  a~  ihi-  ..../.■,|  mui. 
tillir.::  all  nark-,  li-iir.-.  an. I  -pa.'.-  ,,1'  .■v.^rv  kiml  in  llic  iM.-k, 
sM  .-,11,11  a-  thi-c  uciv  t',,iiiic,|,  the  iciiiaiii,|i'r  <ry-talli/' ,il;  .,in 
ill  situ  tlir,.iiL;h  the  sul.-tani-i'  ,,l'  the  i,M-k,  ihu-  .•,i|nplciii|M  its 
.s,>li,lilicaiiMn. 

(ti).  'I'lit-c  ,-ra.'k-.  rent-,  .■l,-..  ,,!■  -,.iii.^  ,,|'  tlii^in.  ucic  i|cvi-l,,|„-.| 
l,.-:.,ic  the  I'Mik  \va-  p.^rfcily  -,,li,l  an, I  liar,|,  a-  -Im.uii  I.v  tli..  la,  I 
tliat  the  .•:intact  l.i^tu.^cn  the  pcu'iiiatitc  tillini;  them  and  th.'  nia-s 

"'   ''"■  ' '-  i-  It"'   ■•il^^ay-  hanl  aii.l  sharp,  hut   th.-  two  la.lf  away 

UitM   line   aii,,thcr. 

(7).  'rill-  l',,liati,.n  in  the  la-c  of  the  Ka—halniv'  aica  was  .-..ni- 
plftcl  l,ct,,ri^  tlic  lal.-t  ,lik(-  aii.l  pc^matit.'  ina— .-  u.^ri-  l',,rinc,|, 
-ili.'C  thi^v  ,, I'll. 11  ciii  a.-r,--  the  l',,lial  i,,ii  ,  .1'  th.-  r,i,-k,  an.l  aiv  n,it 
th.-insclv.-  l',,liai.',l  ..r  -.iraniilalcl.  In  Mthcr  part-  ,.l'  the  ana, 
h,iu.-\.-r.  a-  in   th.-   -,.uth\'.i-tciii   la.inci-  ,,|'  the  lialil,iiit,.n  -!i,-,^t. 

an, I  al-,.  in  the  ,asi^  ,„'  - ■  ,  ,i'  the  pc-malit.-  (iitliii-   ih.-  ,rys- 

'•''li'K'  liiiH-t in   thi^  t,.wn-liip  .,|'    IJiirl.'i-ih.   tla^iv  i-  cvmI.-ih.-. 

ill  the  l',.rialiMii  1,1'  the  ;..'i;inaliti',  ami  in  it-  (..■m-  piil|,.,l  apart, 
thai  the  niM\cinfi;ls  ,li,l  n,,t  fiitiifly  i-ca-c  in  the  aiva  a-  a  \\h,.l.>. 
until  after  the  in.iecti.iii  .,1'  .■crtaiii  n\   the  p.",;nialiti>  ,like- at  le:i-l. 

\\  h.l.^.    ih.^r.^lMie.    the   iiianile    may    have   lu^Mim    t \,,   im,,   j,., 

pr.'-.^ni  p.-iii,,i,  liel',,!-.-  .•ry-talli/atiMii  .■oinineii. ■(-,!,  the  naiv.-mcnt 
<-"iitinui^.l  while  ,  r\-ial!i/,aii,,it  w;i-  -..inu;  f, .rwanl.  ami  .hirin-  the 
sii.^ee— ivf  -la^c-  ,.t'  i,  ,11-,  ,li,i:i  t  i,  ,|i.  when  i  he  ma--  l,.-(am.'  a  -tilY 
pa-t<-,  lill(-,l  uiih  th(-  pr..,h|,-t-  ,,1'  ,r\-lalli/.ati,,n,  an, I  la-t.-l  until 
it  was  neail\  sMliu  It  wa-  iIiiiiiil:  ih.^-e  latti^r  :-i.Tje-  ,,1'  the 
m.ivemeiit    that   it-  pre-ent   -I  rucl  ure  wa-  .lii.'lly  impres.-e,l   up, ,11 
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".'      ''''"•  ''"■■'!  •"■'  "'  ' -"li'l^li'.M  ,u„si,i.M|  ,,r  ilic  rivMaliu;,ii,,n 

"t  Ihc  last  ivp.ii,-in|.  ,,|  III,.  M,a-niM,  parlly  m  il,,'  >iil.M..rir(!  .,f 
III..  HM-k  ilM^ll.  tl.u>  r,„i,,,|,.|iMo  it-  -nlidiliralini,.  ainl  |,arlly  as 
I'l'^Mialilc.  in  i.lacc-  uhcic  il   ha. I  .„,/,.,|  .>iii   i,,i.,  i|„.  (i-Miioainl 

cracks   f.,nn..l    in    ih,.   Mill   pasK-lik ■   >,,li,|    ,,„k    l.v    Ihr   linal 

lll->VflM..,ll-,  -,„„.■  nf  il,,..,.  pinl.aMv  Mlri.lrnl  lo  ,,  .nliarl  i  u,,  ,,r 
'■""'"'■-■  '""■  P«';:Hialilr  lliu>  ua>  m.l  a  lalrr  Lnk  d,-p..Ml.Ml  in 
crarks  and  Ii-miic-  ,,I'  iI,,.  .,„.iss  all.T  I  hi' cMlii,.  i-,--al  im,  ,  ,i  |  j,,. 
'""^■'•""■'"  '"  '•"•  \^li"l''  II, as-,  l,nl  >..|„,.-,.nl-  llir  |,in,|(i,-|  ,,i  111,. 
cvv-lalh/.alioM  ,,l  ih,.  la-l  pmii,,,,-  ,,|  ,|„.  „,,.,„„ia  uliirl,  -mvivcl 
"I  •■'  li'li'i'l  -l-ili':  juM  a-  cluiiim  III,.  ,iv-lalli/aiiun  .,i  a  nii\..,l 
ina-.son'uM.,|  ni,.lal,an  .■iilrdi,-  all..vn|-  iu,,,,f  il„.  ,n,.|aU  |M(.-,.nl 
uill  trr.|Minll\  ivinain  lliii.l  Inn^r-l.  an,i  max  !.,•  -.,|,i,.,./,.,|  ,,,,1  ,,1 
''"■  "'••"'.^'  ~"'''l  '"•'--  I"'!''!''  Ihc  liii.al  -..riWllicali,,,,  jn  lliis 
'■'."""■'''""  ''  '-  "'■  ini|M,ilaii,-,.  I,,  n.,1,.  ,lial  |M.i:nial  ilr.  in  i|„.  fmni 
"I  iini|il,ir  iiianil,.,  ha-  |Mv,-i,-,.lv  ihr  -inulun.  ,.l  -,„!,  an 
cnlc.clic  allnv  . 

It  IS  iin|in-il,|,.,  in  i|,|.  |,i<.-(.nl  cnndiiion  ..1  oiir  knuu  1c.Il'.'. 
I.,  stale  .l..!inii,.|v  th,.  iva-m,  u  hv  th..^.  pcLMnaliln-  nia--r<  -Imuhl 
I'c  iMTvailinnlv   mar-,,  in  t;,ain.  Inn   .Mi,-h,.|   [...vy'-  ,-,.n.|rrl  niv  th.al 

"  i-'liK'In  ,■!  I v  ahnn.lant   supply  i,1'  niin,.rali/,.r.-.  rhi,.||\    uatcr 

vapmir.  -,.|.|m-  l,,  !„■  thi.  im.si  jiki'ly  •■xplanal  ion. 

The  clik,..-  ar..  rmi,  h,,u,.\,.|-,  al«a\-  cuar-rlv  crv-laninr:  ll„.v 
varv  cMn.-i,h.ral,|\  .  ami  ,,ltcn  rapi.llv  in  oiain.  I  n,|.,' pha,,.  m  pja,',. 

Ill    Ihc   -an,,.   ,lik,..    hrini:   ill    -uin,.   plar,-   ,,f     |i„n,     i^iaui.    aini 

•  •IsculH'r,.  wrv  r,,ar-,..  M:,nv  ,,f  then,  al.uul  .lark  lake,  in  ll„. 
lounshipof  M,.tliucn,  ar,.  ni.a,l,.  ni>  ,.|rn.|l\  ,,f  a  iiior,.  ,,i  I,— ,„  .iin.al 
li'.inil.'.  uhil,.  ainiu-t  all  ll„.  ^,v:ii  ^lanil,.  :,,..;,-  .nnlain,  a-  h.a- 
•"■'■II  I'lciilnm,.,!.  a  ur,..u  ,|,.al  ,,1  ,.oa,-,.lv  .iN-lallin,.  n,:,i,.n.al. 
''"'•"'  ■I'l.^  pc;:inalil,  ihiMn^hunt  tli,.  I.,„K  ,,i  i|„.  |,„.|,,  |f,  as 
Hro-n,.,.    Mippn-,.-,    ih,.   v.apn,,!'  ,lr--,,lv,.,|    in     th,'    nia-    i;r;„l,!al'lv 

'n::n::v,;:::::^!::;;^;,;;::::;,^     '■•"- ^ '-^ 

vnilrr7;:i7:ss'p',":;V'''''"'-^''-'"''''^'''''  ^ M-....i-ui.r.„,, 

-h,n."^'L!'■„^•;,:;|:t^;7.""  "' ■^'"'■'"■■■■'■Iiv.n,,..,,,. ,  S,.„,l ,„ 

\...  r '1vH)!''  '■  ''■     "^  """""'  ""'''~^ '"  '■'■""^'"'■•I'liciii.iii.    .1..,,,. .,!  (;,„!. 


ll.irlc.H,    A      !•:  .    \mii      I!,|,     (nnl     >,,,.,      ,     ,,,        v,,|      x^ 


IVI7     l\,M    I.   p    HI), 


',,'""      "v         '"',""-'■"•,   \''r-  lMri:„ll,,nMl,.  ,,„   |r,,,„-i:Hli     ,    ,    ||,.tt  I'll 


<.liH "1      111       li  M.llll    I;  I  I  IN      Wli     !■,  \\(   |;(  p|    I 


m:i  \~.    ii\i.      s.) 


(■■>rii  i-iili:Mi'~  in  llic  -lill  li.{iii.|  ii-hluiim  a-,  llic  in.-i-imi  ri\-i  alli/c-, 
and   till'   |iic~riirc  oil  h,.  \  ap.  .m  i|.||il-   t..  |.i,„|ii,c  a   coar-i-ly   i-iv>- 

'^ill'ii''  li.'ilillii-.   Ilir  hiial   IV aiil-  ..f  ||,<'  luullici    li,|ii,,i'  ui   uhicli 

llir    \a|iMiii   Uo;,|,i  l„.r,,iiii'.- ciil  la  I  «a  I.    I\     I  li.'   .1  \ -i  alii /at  i-ii    .  .l' 

llic  ma-  ■.]  II, !■  i..(k  in  ilic  I, .1111  ni  anli\a|i,,u-  mincial--,  ami  uhirl, 
ua~  -I  <,-r/.rA  ,,m  iiii,,  i-iark-  ami  li  — nil-  m  lla'  i;iaiiili'  ||-.'||\  ,,]■ 
ill  llir  -un-.Min.liii-  f.H-ls-.  uliicli  ii  piaicli-ali-.  uonhl  iialurall\ 
l''li'l  I"  '■■il^i'  'M"'li  ll-'-lf  a  \ci\  i.,ar-cl\  ii\~lallllic  .  I<'\  ,•!■  ■.,i:ic|it  , 
Till-  -..■(■II,.  In  I,,,  an  .■\|.lanall..n  m  llir  |i|icii..inriia.  «l,irii  1-  l.urnr 
"'I'    I'v   ■■!   ~UiA\    ,.i    til..  (ii.M   a'    |ii.-.'nl    iin.l.T  ili-fu-iiiii. 

-■^''i''!'    •-     ll'i'     '^'r\      H|i..|"    aU.i    -li,,u-    -lull-    III    lia\itm    l,.,.n 
-I'li'i'l'iK''!,   .•!-•  I«ii    Ill-Ian. I',    111.,   -ivai    ili.\..|,,pni..nt-   alii.iii    l;..,i 

■-' I.'ll^l--    ill    'll.'    Ii.VMl-llip     III      (  iIhIhiI-.I,       I. Ill     III    llil-    r,.rk      lla- 

''■ii'l<''i''.v  III  a  .■.,ai-.'-';iain.'ii  ■  i.'\  .'li  .pnii!;  I  ,|,i.-  n..l  -....m  1,,  1,.,\,. 
'"•'■I"  -"  pivxal.'lil,  alui  lii'iir..  Ilic  pr..-|.n,..-  nl  Ian;..  lr|,l-p;,|- 
iviunalil-  I-  li'-  .a. nun. III.  alnl  llic  cxhlrnia.  ,,1'  uvanulal  h  in  i-  ihii- 
iiiii    -11   piMihiiiniTii. 

Till'  iiinpliiiii   III    III.-  irianitir   iiiat.-iial   in    ihc   inaiin.'f  almM' 

'"I'll i.    iiani.'l\,    ulicn    ih,.    ,■,,.■!,    h,.,,!    i|„.  .■,,n-i-ti.n<'\    ,,|    a   -lilT 

l'.i~li'.  "'HiM  •'■nil  III  p|.,„lii,-|.  ii],,\,.|iirni-  uhi.-li  u..||.  v.^i'\  -|,,u 
■■ili'l  ;:i-:i.lnal,  'lln-  appial-  1..  Iiavi'  ln^i'ii  llic  .-a-.'  in  all  pall-  ..I 
'!"■  afi'a.an.l  a  -liikin-  in-l  aii.^.' .i|'  il  1-  aflni.lr.l  1,\  .■\p.i-ni|.-  m 
'li''   -iiiiilii'iii    p.iiii,,n  ..I    th.'  tiiun-liip  ,iiM,,iini.iiiili,      ll.^i.'.  i|„^ 

ll'lll'-'"!!''    '"'Il     "llH-ll    .-In-.-    ill,'    l,,\MI-llip    I-    i-.-,,|\.^,l   ml,,    a     llla-- 

"I    l'.:imni'lil-.  -r.^al    ami    -mall.    I.\-     ll pri-iiiL;'    .<\     \\,f    m,.,iiii,. 

'"■'"■■■'''1    I'.      'I'll''    -i'par;il.^,|     lVau;in.^nl-    ,,|    ||„^   in\:i,|,^,|    r,,.^k   ai'c 

mil    in<',L;nlail\   ,li-pi;,,-i^i|.  ;i-   in    il,,.  ,■;, f  an  .  ir.|in..,|.\    imni-mn, 

'"I'  li.'ivi'  lii'i^ii  -|iiul\  -.■par,-,l.^il  :uiil  .■■■iiTh^.l  a|i,.,ii.  I  hi'  .■iirvi  n - 
l''|i"'i'ii  "I  ilii'ii  'in'^iiial  -Ink.'  Iiini;  .li-nm-tlv  1  |.,-i,^i';iP|,.  m  ii,,. 
'i'i-iiii'"l~-   •■^''11    "lii'ii    111.-.'    aiv    \M,I.^1\    -.•p;ii..|i..,|   iV,,ni  ,111.'  .•,11 

nllll'f. 

'I'li.al   llii-  ni,.\-,^iii,^nt   in  t  lii'  ■:i-aiiil.'  .Ini    n,,i   i:ik.'    pkic'    al'i.T 

ill''  '"I'l^  li:i'l  -iilnlih.'il  I-  luflli.'f  Imii-i n   |i\    i|„.  f.,,.,   ,!,.,,  ,,  ,||,] 

II"'  l"ll'i\\  lim-  nr  iliivi'liiili-  ,i|'  -lii'..iiiiii:,  I'lil  I-  -.■.■n  1  In,  ,n;;li,  ,ul 
'III'  »\li"l<'  ina-  ,,l  Hi:'  na-k.  nilkiwinij;  I'lal  i.ii.ii.^  ||,,\uim  .■iir\-.^-, 
wlihli  III  -.'\.T:il  ,.,i-,-  ,■!,,..■  iip,,n  tli.'iiiM'K.-  Ill  .■..m^cnlii,'  .ir.l.-. 

'I' 'Ill'  '■I'li'i' "hi.'li   llii'  pl.iii.'  ,i|'  ill.,  luliatmn  ilip-  .•i\\..,\    in 

I'^i'i)  iliii'.'i'iii.  Till-  -lin,-|iii.'  1-  ill, 'nil, 'al  uilli  thai  .,1  .-I'l-vcl 
ami    -II    well    ,|c-,'iik.^,|    1,\     l.au.-,in,    111    ih.'   ■;i-aiiit.'  L'lici"   ,.f   the 


S(i 


l.l.il|,(ii,|<    \|,    >|  i{\  I  Y      I    s\  v|,\ 


l{;nny  Luke  rcf^ion.'  -'l-lii-^  ciivular  ticii.l  nl'  tli<'  .-trikc  of  the 
phiMcs  of  loli;iti(iii  (if  the  illicit-  is  coMstaiit  in  a  ziiik'  wliicli  has  a 
.•niisi.icraMc  hrcadtli  iiicasurcil  on  tlic  laihi  of  the  lairic-..  uv  in 
achivctioulraiisvorsctotliestrikc.  .  .  .  'I'lic  siniplcst  cxplanalioii 
tliat  su^'!;<•sts  itsch'  to  arcouiit  for  tiic  stnu-iuic  is  tiiat  of  an  iiji- 
licavint;  force  aetinj:  on  a  phistic  mass,  such  force  acting  with 
Krealol  intensity  in  the  vertical  hue  which  would  c<,rre>iM,n.l  to 
the  axis  of  the  con.'  or  ijoi.ie.  'j'his  would  c,,rres|ioiid  to  ;,ii  anti- 
clinal dome  in  ordinaiy  l.edded  forn'ations.  With  this  difference, 
however,  that  in  the  latter  the  stru.'tural  j.lanes  existed  as  |,ianes 
■eddiii';  prior  to  the  a|. plication  of  the  force  which  huljred  it 
into  a  .lonie.  whereas  in  the  case  of  this  I.aurentian  f^nei.ss.  :dl  the 
evidence  jjoes  to  show  ijiat  the  structural  planes  are  the  result 
nf  such  iiph.'aval.  an. I  a  dilferentiatinn  from  the  uoniojreneou.s 
<'liai-acl<'r  ..f  the  i-ock.  produced  l,y  the  deformation  incident  to 
it." 

I'urlheiinore.    the'       is    no    development     <  '    the    s.'c.mdary 
nunerals  found   in   regions  of  <irdinary  dynamic  action,  and  it  is 
imp,issil,l<.  to  i-onceive  of  a  .M,lid   ro<d<.   under  any  conditions  ,,f 
luosur.'.   sustainin,;:   the   relations  to  the  .•imphiholile  which  this 
gneiss   di-plays   as   <les,ailied    in   the   last    sccii,,n.      It    is   certain, 
I'l-mn    a     ver\-     careful     siud\     of    the     whole     .area,     with     this 
special    .|ueMion     in    vii'u.     ih.at     the    f;iamte-<;neiss    is    not    an 
iirifiinal     floor    on     whii'li     the     other     rocks    of     the     aic.a     were 
deposited,    and    which    w;is  folded  up   with   them   l.\    sulise(|uent 
erustal     deform.alion     when     all   were     in     a      -olid     Male.        It, 
has.  ,,n  the  conlrar\-.  invade.!.   |,,rn    \n   pie.'es.    an. I    all.Mvd    the 
oth(>r  vnr\s>.   while  it     was     in     a     llui.l    .,r    semi-llui.l    c.mdilion. 
The   ris.>  of  the  I i:it  h.ilil lis  prohal.ly  l.ej;an  when  t  he  ;;ranile  \v ;i>  in 
•■'    ii'ollen    c.mdili.in.    an.l    tliu-  capable  of  exertini;  extreme  .lis- 
fuptive    .and    melam.iri  iii.'   acli.m,  l.ul  wa>  c.mtinueil  very  slowK 
liy   the  gr.a.lu.allv    c.Mihn-,'    an.l    cry.stalli/in«    ma,i;m,a,    the    foi-c(> 
lieinj;   partiallv    t  r.in<niilte.|   thi-ou.!,'h  the  crystalline    minerals    ,if 
the  p.asty   ma-,    thu--  cru-hin.!,'  them,  .ir  llaltemnj;  iheni  .ml    l.v 
movemenl    al.in-  their   -li.liuij  pl.anes.  acc.,r.lin,!i   lo  1 1„.  char.acle'r 
"''    ''"'    mineral    .affecte.l    an.l    l!       .lirection    of   the    m.>li..n:  the 
motion  limdlx    ••easinj;  when  iIm      ,„.k  hei^ami.  s.,|i.l  l.y   the  lin.al 
eryst.allizalion   of  the  residual   mairma. 


'  Hc|.orI    ,Mi    tl.c   «...,|,,f:y    of   the    li.Miny   l.aLc    nui,,,,.      A,,.,.  li.,,.  I  lol. 
Mirv.  (  MM.  i\.  >,).  \nl.  Ill    iss7-s,s.  |,.  ii,;i,'.  ' 


'■|"l"'■^    "i     II  vi.iKi  i:!M\     \M,    iiiN,  K,,ii     Mil  \-.    i.\i.     ,sr 

The  wlicilc  clKiiiicliM-  (if  llir  u;i:iliilr-^iiri-^  :iinl  'n-  ruiitacf 
ri'Lilinii^  l'":ii>  :i  -I  likiim  ic~('nil.|:iiici'  '•>  t  \i,-  Mi-.-iiiinicc^  .Ic-ciil  icI 
l'\'  l..-i\\>ni],  in  the  i-cv;inii  lu  I  li,.  uc-i  ,i!'  |.,-ikc  Ml  I  I'liur.  .-iii.!  .-.l.,  ,\c 

IVl'cr|-|'.|     1.1.     (A. Till      ih.-ll      the     m;illl|lnll-.|     ;,l|,i     .•lU'.iVll     Li'llci-^     -llllc- 

luiv.  \\!iii-li  i-  ~.i  iiiii\t'r~,-i|  in  llii'  .|i~iii,-i  .-ii  im^-ciii  :up|cr  ili-i-ii>- 
•-inn.  il.x-  llnl  -(■(•111  111  lie  -11  |irc\  .-ili'i.t  ill  ill,.  wrMcni  icplc- 
-ciil  :il  i\  I'. 

'I'lici'c  -'•(■III  111  l.c  nil  ri':i.-iin-  i|rri\c.i  iVmii  ihc  Minh-  i.l"  llii- 
ivi;iiiii  wliicii  Udiilil  nccc-ii,-ilc  I  he  rcjcriii.n  nl'ilic  \  icu  |ii|i  lnn\:iMl 
li\-    l.nw-iiii    111  ,-icciiiiiil    liii-  ihr   i;-ciiiiiL.'ir:il    ichi  I  ii  i!i~  ■  if  1  he  j;r:iiiii(- 

i^ncl—     In     the     i|i-llict      U|.>l      ,if     |„|ki.     .--l||,clii,|-.     n;il||cl\.     lli;it      till- 

iiirk  i('|iic-cnl-  llic  iii-iiriiial  riii-t  iifmii  wliirli  ilic  .iM'ihini;  luck- 
Ici'l  liccn  l,-iii|  ijiiwii.  Iiiii  wiiii-h  li\  ,•!  -i|l,H'i|iiiiii  i!-i-  in  the 
ir''"lhci'lii.-il  l-ii(-  li,-iii  licriiiiic  iciiiclicil  'iipl  |i:i,|  !ii\  .-iilcl  ihc 
ii\  I'lixin.;;  -Ir,-il:i.  rii--il,|\  tiic  L:i-;iiiilc-uni'i~-  ic|ir(.,(  ni -,  ihc 
luminal  cill-i  Ml  till-  ll:ililiiiit.in  ili-liir|  :iNii:  ii  ni.\, .  h.i\\c\  ci-, 
|ifc~cj||s  tiic        .■iiMcli'i-  of  ,-1   l.iiily  iif  intril-i\c   luck. 

ii\r\(l     "lli.\ii\ii,\  \     M.ii\.,     iiH,    iiiiiMi:  i:-    m      iiii      \i;i\~    up 
(.i;  \\l  n.-i.M;i--.    muki.    !■  \im  ii  i  i.  mm.',     wiiiim:    tiii-    imik 

Klil.VK-     IIIKiili.ll     l!(l|l|l:~    (II      l.l\ll.-.|(  i\  1.. 


.Miill.iX  ihc  liiinlci-  iif  the  \  .•iiimi-  aic,-i<  ,,(  ^'iiinitc  inul  irialiilc 
,i,'lici-<    cuntacl    aclmn    i-    |iinn.iiiiicc.k      If    llic    iiiv.hIciI    iucL    l.c 
ani|iliiliiililc.  fi-a};nicnl-  aiv  Inrn  fnc.  il    aiiil    arc    fiiiiinl  -caiicivij 
lliMiiiiiii    ihc    i;nci  — .    u'i\in.i:    I'i-c    in    iiiclii-ii.n-     |ii-c-cniin.u-     ilic 
\aliiii|-   chaiaclci-   allcai|\    ilcsci'ilicik 

When  rhc  ,iiianilc-.<;iici--  inwailc-  liniiic-  ,,i  ihc  hiuc-iniic.  nii 
•111"  "ihci-  haiuL  the  chaiiirc-  |iiiiihicc.|  aihl  ihc  plicin  unciia  ic-iih^ 
ili,^  ll'iilii  the  ililni-iiiii  ale  nmrc  \:ivic,k  'I'hc  |irnih|cl-  nl  ailcr 
alinll  liia\'  I  K'  i  h\ii  Ici  I  ililn  t  w  1 1  cka— c- :  ill  Tlic  allclalinii  uf  the 
liliH-tnlic  intn  Ilia— (-  nf  ^■raliillai'  |i\  hixciic  im-k.  il-ilan\  cmilaili- 
iti.ij  -c:i|inlitc,  nr  iiiio  liiiili,..-  iif  :i  hnc-u'i.aincil  ai.'L;'ii".:'alc  uf  -calc- 
"I  :i  ikalk  liliiWIi  mica.  iL'i  The  inlcli~c  altciallnli  nf  the  hinc-Iiiiic 
i'lniij;  t  '  iiiiiiicihalc  cniiiaci  inin  11  |i\rn\cnc  i:'iici--.  m-  an  ;  ;,i- 
I'liil'niilc.  The  altelatinii-  ,  if  the  hl-l  da--  liia\  lie  c-i  m-n  lelv.  I 
■1-   'I'le   In   the   hcalcil    watcf-  nf   \a|iiii|i-.  ;.'i\cn   nlf   l.\    the  cuuliiii; 

'"•■'i^lii.-i.  Ihat   i-.  In  lie  nf   |i|iciiiiiat(i|ili i^Mtl  :    while  I  he  allclalinii 

I'l'n'liicl-  nf  the  M^ciinl   da--   j.Milial  il\-    ic-ull    fiinii    ihc   inuiv   im- 
ineiiiale    aclinn    nf    the    ninllen    nia.i^iiia    it-i'jf.      The    |i|ni|iicl-    nf 


ss 
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''"■"''  '""  ••'•'-■^'■-  "I   ■•'ll-nition    l.avc  a   i; |  ,|,,.,|   j,,  ,,,„„nuh.  a,,.! 

iKitiil-ally   |ia.->  iiitii  line  aiinlhcr. 

TlwiniiM  stiikiim  |ili"lui-t  of  the  (1I-.I  ila-  is  a  -l-aimlar.  pair 
Kn'cii  |iyii,x,.|ic  iiirk,  whirl,  iM-.-ui-  in  ih..  Iiinr>luii,.  at  i.Mi(.ai-il< 
-•'mtan  uit!,  til..  ,i;,-ai,il...  It  ua-  fur  thi-  |,vii,xrnc  iim-I,,  ulnrh 
IS  also  vi.|v  i-oinnionly  assoi-iatoil  uith  tl,|.  I.aiiiri.iian  Iiini.Moiii- 
111  "'■  I'lovini'..  of  (2,i,.|„M-.  a>  well  as  in  inaii\  otliri  plan-.  i„ 
'■•';■"''"  "ii'.i"".  'Ii.ii  T,  SiiTiv  Hum  pi-opos,.,!  tl„.  naiiicpvioN- 
'■'i'"--  '  li'l<'i-  lln-  lialiir,  howrvci,  lie  iiii-|ui|ci|  rcitaiii  liii;iil\ 
pyioMMiir  Ikimi-  in-nisivr  io,-k.  foiiii-l  in  lUv  >ainr  ami  ol  lici'li- 
tni'ts,  wliirh  ilifiVi- I'liiiicly  ill   appcaiaiii-o  alul  oiinin. 

■|"liis  p\io\,.,i,.  r,,rk  iv-iilti,i-  ir,„i:  llir  altcialioi,  ,,f  il„ 
liiiK'stoii,.,  ofini  vari..-  roi,.i,i,.,al.lv  in  trMiiic  f,oii>  plan,  to 
pl:i<-|..  I.iit  is  usually  im..liuiu  in  -rain  ami  ;:ramilar  in  rliaiar|<.| , 
tiic  sa'lit..  imliviiluals  of  wliiih  it  i-  romposcl  l,,,',,,,^  .^i,,,,.,  .,,„|' 
■^foiil.  an.!  with  a  liypulioniorpliic  il..v(.|opnH.:it 

.\ssoriat,.,|   with    this   pyioxm..  in    ihr   lork   air   foiniil   l.lai'k 
""'■••I-     liornMcnil..,     s,  apolili..     ,.pii|,,t,..     .^ainot.     -phm,..     s,,in..| 
toiirmalinc.    .•alcitc,    apatil...    ami  vwu    i|uailz,    ami    frhlspar,    as 

accessory    c.,-islitucnts.      In  soni..  ca-c^  mil zircon  .rvMals  al^o 

'"■'•111-.      <Vrtain   m..|;,!lic   inincrals,  notal.lv    pviitr.    mo|yl„|,.nilc. 

.•inil    pyniiotitc,    ar..    common     in     llii-..    i,yro\,.nii.-       O,    th..s<. 

liiii"'l'als,    th(.    mica    ami    honiM.-mli.    |.~p(.ciallv    hav:.  a  l,.n,|,.m.v 

'"    '"•'•ill'    in    scirrc-aiions.    Mcsts,    ,,r  clonuatci;    lua-scs   romposcil 

"t    vi'iy   laruc  imlivi,lual~.    so    hu-c    that    the    ni.ca    in    this    form 

li.-is   l,..(Mi    minc.i    at    s,.vi.ral    points    in    I  he   area.    a~    I'or   insi-uin. 

""     "'"'    li'i''     "I     'Ik'     iiomlalc.     U.-uicrofl     ami     Oiiaw.a    r:,ilwav, 

uh.'ii.  il  cros„.s|,,i  7. concession  .\  .\  I  I  of  1  he  lownship  ol  Ca-ijilf; 

"heiv  mica  cry-l.-.U  ha\im;   ch.av.i-,.   -uifac.s   _>   feei    l,v  l",    f,.,.| 

•■"■'■"-"    l'''^''    '"•'■"     "'■■.•.ilie.l.      The    c.alcii,.    when     presiail     in     tlie 

i^'-'^l-  ■-  UMially  in  iheform  of  ver\   co:hm.1\   crv^l  .aHim.  ..lu-iv-;,!,.-. 

'■''""''"'"-    '!"■    "'I"'i-  '•oii-lilu..nl-.   ton,.ih,.r.    :,,„|    into    whi,!i    the 

"""■'■    iiiiii'^i-ai>    i:i'ow    in     il„.    f,,riu    of    prrln-i    rrvM.al-    uiih    ex- 

••eilent     terininalion-..      Thi.     ralcite     repre-enl-     portions    ,,f     ih,. 

'"■'-'"•■'I    lilM~''l"lie.    which    have    survive,!    in    .an    uiiallere,!    romli- 

"""•    '■"^'■'•I'l    'lial     Ihev    ha\,.    I.ecome    more    coars,.lv    crvsl.alline. 

^^'"■"    ''"■    '■■'''•'"'    l.'i-^    '"•'■M     sul.M.,|uenllv     lemove.'l    in '  .sohil  ion 

I'.v    peicol..,liim    «:,lers.   rnipiv    sp,.,ri.,    refill .  whiih   u  hen   hioker 

"""    •"■"    """"I    I"   1"'    I'lie.l    uith    hr.autiful    ciys|..,N    ,,1    pvrox,.ne 

.■iml   other  consliMieiits  ,,f   the   iir-k 


':>•«• 


i.ioi.'Ma    I.I    II  M.iiii  i(Tn\    \\i.    iiwiiKin     Mins.   (i\i.     >!( 

I  »M(M.I  the  l;iru<-.t  nccurnMiccs  iil'  tlii~  pyiuxciiitc  met  uitii  in  I  he 

.-trca  is  iIkiI  .-.itualiMJ  ,,n  l,,t  :!,  c -(.-h-.h  I  .it  tlic  t..\viislii|)  of  II:u-- 

c'Hirl.  ll  i-  ;il„iut  llltl  yai<U  wiii.'  .-uhI  _'.".(I  y:v>U  loii^'.  f,,iiii- 
ilii:  a   icpu    hill     siirniimdiMl   on   tliivr  -idc-   i,v   the    i;r;uiitc-;;iici-s, 

the  ...nlarl   on  the  1' t  h  >i.lr  hriii-  c.vciv.l  \,y  lirit'l.      ll  ,,c,i,!~ 

at  the  -i.lc  (.)■  ,,iii.  ,,l'  the  .-niallci  liim-lunc  aicas  ,,i  the  Hancidil 
-liccl,  which  i~  lomiilcK^ly  siirn.iiii.lcl  Kv  ihr  uianiti'.  ami  there 
■■■"I  '"■  lll'li'  ihiillil.  In>in  il<  rhaiaclei-  ami  iiimlc  ,,|'  ncainenre, 
that    it    icpicMMit-  a  .letacheij   mass  ,A    ih,.   Iim,..i,,ne    nou    mm 

|ilel,.|\    altei-e.l  int,,  the  pymxene  r.ick.      'riic  Mnk '  flic  t:m'i~- 

""  •■'"'"■I'  ^''1''  i-  N.  -'(I  \\\  uhirh  is  the  pievallin: 
~""1-"'  ill  llial  iliMiin  liiii  ai  il„.  (.xiicmitv  ,,t'  the  ma-. 
'i''''i  'lie  -hole  i.l'  Lake  l'an|uart,  the  tnlialinn  i-  seen  tw 
wiap  aioiilid  ihc  ma--.  >tiikiiii;  in  ,,ne  plare  X.  7(1  i;. 
^\ '"'ll  iIk'  ""'I^  i-  I'xamineil  umlei-  tlie  miiic-cupc  n  is 
^'''■11  I"  '"■  iompii>e.l  alm.i>t  e\clii-i  vdy  nt'  a  pale  hy  pi.liumor- 
piiic,  ni.ii-pleuchn.ii-  pyrnxcn,.,  with  a  hi-h  extinclinn  ani;le. 
■^  ^'''^  >iii:ili  'luaiititv  of  a  pale  .^icen  hoiiiMemle  i-  aUo 
pie>eiit,  all. I  a  leu  minute  lnowni-h  /.in-..n-  iVi  A  -niall  am. Mint 
ol  ealclle  .m-.ih-  in  i|.,.  r.Hlici-  I.elWe.'li  the  p\  |-..\em'  ill.  ll  \  i.iiiaU. 
uhi.h  -,,.w  iiii,,  it,  with  l;...m1  .iv-lalline  loiiii.,  -I'lies.'  are 
tlie  ..lily  miiieiaK  pri-eiil  in  ilii'  i.„-k  it-ell',  wiili  the  e\i'eplion 
Ol  a  i-.il.iuil(— .  miii|.r:il  in  liln-ou-.  la.liatiiiL:  t.iinis.  uhi.-h  ics<.ml.|i-^ 
a  zeolite.  I.iii  uhi.h  i-  pic-cnl  n  vevy  -mall  .pi.aiititv.  The  p\ - 
fnxenite  i-  here  t  ra\  ei>e.|  l,v  litllr  -liiii;:-  ol'  frl.l-par.  in  uhi.  a. 
Ill  several  pl;e-e-.  litll,.  Ha\eii.i  twin-  ma\  l.e  -eeii.  The  m.-i-- 
IS  als.i  seame.l  uiih  sliiim-  .li  pyiile  ami  im.l\  1  i.lcnitc.  -lii,.-,. 
two  iniiiei;il-  .aiv  intimatelv  .as-.  ,iial.-l.  ami  the  vein-,  while 
naiTou.  in  many  pla.c-  afloi.l  eMclhail  -pcimrn-  oi  i  he^e  -pi^.i,-. 
philes  ol  m.ilyli.l.'nilc  a--  iiiii.-li  a-  tun  iinhc-  a'H.s-  lieinu'  riimmon. 
I'vnhotite.  1. mil;. aline,  .ami  -plieiie  .m.ih  uish  tli.'tii.  thoii-h  iiiu.-h 
less   aliiimlant  ly. 

At  man\  other  point-  ..|i  the  -hole  ol  Lake  1 '.ar.piai  t .  tlie 
erystallilie  liiiii-t.uirs  aic  >eeii  I,,  1  ,•  ciil  h\  ihr  m  anite--n.i--, 
ami  :iic  lillr.l  uilh  -lain-  .  .l'  p\i..\|.ne.  Inouii  mi.-.'.  I'lr..  shouinL: 
all  p.i— il.lc  lian-itioii-  livin  a  pure  lim.-l.mc  to  a  -i.iiiiila"  -ic.ai 
p>r.i\eiiile. 

l^v  the  -i.ie  .,|'  ihi-  -an.'  lake.  ah. ml  ihe  lini'  het\,ecii  1,.|- 
:>  ami  il.  ,•,  ,|i,t— i,  m  ||  .  ,i'  I  La  i.  ,  mn  .  there  is  .a  nieat  e\posuic  iil' 
amitlier  \ariety  ol  pyroxeiiite.  uhieh  alnils  .ai::iin-i   a  mass  ol'  the 


on 
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ininiMv,.  ■^n,u\Ur  r.M-k.  an. I  i...  l,,  all  .■,|.|..-aianr,..  ,.,N,,  .,  |„„|y  ,,1 
-i\u;v<\  li,i„.M,,nc.  It  riM-  in.in  ll„.  waliT-  ,,l  ll„.  lake,  lonnin-. 
•■I  '  'ill'  I  I'l  1<'<'1  liii;li.  In-I..a.|  ui  ihc  -,.,.,1  ,-,,|,.|,r  u~uallv  -vvu  in 
lliCM'  |.yi,,\<.nius.  tin-  r,,r|.  |,a,  a  pcniliar  pinkish  hn.un  .-..Im,,,-. 
It  1-  ><\  iricliiini  -lain.  lalluT  lNa~^iv(■  i<\  cliMia.-lcr.  an. I  i~  vciy 
Imvivv    ..|„.,-ill,.   .,avit\  :!..;|,.   an.l   l,,.,k~   like   a    -arnct    n,rk, 

'""  '~-  "'  '"I"-''.  iniK'ii  M.lu.i-.  lihl.T  III,.  mi,-iu,r.,|.i.  it 
'^  ~''''"  '"  '"■  '"iii!"'M.,l  ,,l  a  iii,,nncli„ic  |,\  v,,\,.nc.  uilli  lainl 
|'li""'lii"iMn,  ,n  icMi-li  an.l  i^nTni-h  tint-,  an  cMincti.m  an.jlr  of 
'■!  .  and  a  >lv,,i,-  ,li,~|„.,M.,n  ..l'  ijic  l.i-...ct  i  i,-,-.  With  il,i,  ,1,,,,,, 
i~  :i"..riaIcM|  in  n.iicli  snialln'  :.ni.Hiiii  a  l.i-i.un  li.,inl.|,-n.|r,  whirl, 
".•.•111-.-  m  llic  pyroxene  in,li\  ,  ;!ial>.  >..nieliiii(-.  uitli  l;,m„1  ny^tal- 
liiic  oiilline-.,  1,111  iiMiallv  in  all,.l  n..n„ -!  phn'  in.  li  \  i.lnal  ;.  '  The 
i'"k  .-iK..  cniiiailis  epi.inte  in  many  pla<'e,-,  a^  well  a.-  very 
small  ,|namine>  ,,i'  pynlnitile,  ^phene.  ealeile.  an.l  ,-pinel. 

An..lliei-  sliikini;  example  ..T  the  ullerati.m  ..f  the  limest..nes 
l-.v  i;ranile  is  ihal  aflonle.l  |,y  the  mtnisnm  in  ihe  ni.rthea.-t 
'■"iner  „i  the  t,, unship  ,,f  Tu,l..i-.  .\l.,ti-  th..  s.HitluTn  mai -in  nl 
^nMil...  on  e,,nee>-.i.in  X  1  X  of -I'ml,,,-,  the  limestone  Inc.  heen  alter- 
f'l.  tor  a  ,li>iaii<'e  ,,f  at  lea-l  1(11)  yai.U  fr.,m  the  conluct, 
into  a  hell  ,,f  re.l.|i>h  ;:reen  rork.  eoiiM-iin-  ..f  epi.l.ue.  -ar- 
IH'I.  and  pyroxene,  uith  h.Me  .an.l  there  a  little  ne>I  .,f  aethe,- 
lltr  lil.res.  and  a  few  lit  I  le -urvi  viiiu  remnants  of  ealeite.  int.  i  which 
the  ,,tlier  i-onstil  neiits  -row,  with  -.,o,|  eiyM.d  tiM-mitiati..n-.  In 
l""'"~'-<,pic  ;ippear,anee  this  rock  Mr..!i-ly  resemhle^  that  ju.-.t 
dcs<-iil,e,l  fr.ini  .■..n.-e,>i,,n  .,f  llair.,urt.  I.iit  in  the  Tu.h.r  ro,k 
the  le.hli-h  min.Mal  is  -arn,  t.  wlpeh.  whih'  vatyin.j:  e..nM.leraMv  in 
'""""""  '"""  I  '■■i'-''  '"  I'la.-c.  c.nstitutes  a  (a,n'-ider;il.le  pr,,p,  i,li,,n 
"'  ''"■  ""■'^'  'I"'  '"aiirrenre  hem-  ..ne  which  woiil.l  .aOor.l  ..:,arnel 
111  .am.iimt  Millicieni  f,,,  i|,  emphivmeiit  lor  e.ain.imi.'  piiip..M-. 
'Ill''  i;re<Mi  pyr..\emt..  i-  .,K,,  ~een  in  ,a  ;:feat  manv  pl.aces 
■''""-  '!"■  ''"iii~e  ot  tlie  n,.iir..w  lin,eM..ne  i.amU  whi.li  ('r..-  the 
toVMHhip-  ol  ll.arciirl  .an.l  lli.rM'hel  :,n.l  the  n..rtherii  p,,rti,,n 
ot  Canlill.  These  l.an.l-.  l.eiiu  n.arr..w  :m,|  exp..-:ed  I.,  the  action 
ot  ;;ranite  on  either  >i.li..  are  in  a  \cr\   hi;:hly  .alti'ivd  c..n.liti..n.  ami 

'"   ^ '  '■■■'■■''s   th,'   m.rde   of   .ici  iirri-n.-e  oi'   the   pvroxeiiite  -hows 

tliat  It  w;i~  .level. .ped  in  the  limc.,i,,ne  I.eiore  the  c.,mpleti..n  ,.f 
tlie  m.,V(Mi.(>iit-  whi.'h  -ave  li^e  t..  the  twi-tinn  .iml  .-.  .nt  ..i  tions 
"''  '•"'  l'"<i'i-  <'lii'  "f  iheM'  hiialitie-.  where  the  .le\  el,  .pnie-it  of 
the  pMcxetie  roi'k  can  I.e  espei-ially  well  M^en.  is  ,,n  the  Irondale. 
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Kalicidlt  and  Ottawa  railuaw  alnni;  the  line  lictuccii  lots  :{_>  and 
'■V-\  (it  till"  tiiuii-hip  el'  Faiaday.  IIcii'  tlir  ^'faiiitc.  Iiaviii;;  a  peir. 
Tiiatitic  dcvcldpiiiciit.  cuts  tliriiii!;li  tiic  liiiicMniic  and  ciiclosos 
ilicat  iiiasscs,  altciiii'i  it  wlicfcvcr  they  (•(iinc  ia  rc.iitart,  into 
a  i;iccn  |iyio\ciiitc.  St icak-likc  ina~-<--  oi"  the  py rox.'iiitc  are 
al-o  seen  in  tlic  :;raniti'  ni>ar  the  contact.  'I'lii-  liinc<toiic  also, 
tor  some  con-idi'ialilc  distance  hack  iVoiii  the  c..iiiact.  hold-- 
nia— cs  of  the  py  i  uxciiitc  coiilainini;  Mack  iiiica,  uhicli  latter 
iniiicial  i-  al-o  I'oiind  indci  ciidi'iitly  in  the  limoione  in  -oinp 
aliundancc  at  otlici'  places  alon-  tlie  contact.  In  the  masses  of 
tlie  pyidxenite,  whi<-!i  occiii'  in  the  -lanite.  e.-pccialK'  when  these 
ale  l:,!^c.  si'ap.ijiti'  i-  licpieniiy  oMiml.  and  the  p\io\rniic.  in 
plai-e.-.  hold-  caxitie-  line(l  with  \eiy  perfect  p\  ro\e|ir  cr\-la|s. 
I  he-e  are  toinied,  as  has  lieen  liientioiicil.  I.\  the  laiLie  p\io\ene 
ci\-tals  liiouiim  into  the  cah'ile  of  the  linie-tone  .ra-nieiit-  in- 
cluded in  the  granite,  followecl  l,y  the  reinoxal  of  the  calcite 
uhii-h  reiiKiin-,  liy  sohnion  in  percolatiie^  waters.  Indei'  the 
micK.-cope,  the  pyr(j\enite  preseni>  i  he  ii-iial  character,,  and 
contain-,  in  addition  to  the  pyroxene,  a  \eiy  -mall  ipiantity  of 
liiotite.  apatite,  perthite,  and  a  few  minute  (  ry.-tal>  of  a  mine-al 
apparentU    /.ircon. 

laitiier  to  the  east,  w  here\er  the  lime-loiie  i>  e\po-e  1  on 
either  -hi>re  of  i'.aptiste  lake,  it  i-  -een  to  he  filled  with  liialli-  of 
.serpentine,  mica,  apatite,  and  \arioii-  other  -ecoiid;ir\  mineral-, 
and  in  maii\  place-  to  pa—  o\-er  into  the  same  .urecn  p\io\eiiiie, 
which  i-  \'er\  almndaiit.  e-peiaall\  on  the  we-terii  li.df  ,.f  the 
lake.  This  pyro.xenite  frei|i|elil  ly  hold-  lie-Is  of  l.la(d.  nil. 'a  -cale-. 
the  mica  in  [ilace-  lieconiini;  co,ir-el\  cry-i.dline.  plate-  -eveial 
ii"'iii's  ill  di.iiieler  lieitij;  found.  \i  -e\eral  point-  on  lot-  _'J  and 
L'."i  of  I'oiice— loll  \  I  of  ller-chel.  I  he-e  coai-e  -eureijale-  ha\e  hi-cii 
""iked  to  ,-1  limited  extent  lor  llie  mica.  In  plai'i-.  -c;i  pojile  ill 
I'on-ideralile  .-1111011111.  .■md  at  -ome  place-  in  l.-ii;;c  Hid  1  \  id  Hal-, 
occur-  a--ocialed  \\ilh  the  p\  loxeiie.  .and  ofieii  ml crmMWii  uilli 
it  ill  jiialiopliN  lie  foiiiis.  \  ,|,.|.|,  u||,en  horiil  .leiidc  1-  al-o  -eeii 
occa-ioiiall\  rimiiiii^'  t!,  lIi  the  pvroxemie  m  narrow  \ciii-. 
as  if  ii    h.ad   .lexeloped   aloiiu,'  crack-, 

\1,-|||\  ol  her  occlirrelici'-  ,,\  l  he  -aliic  iiraliillar  i;reeli  p\  roxeiie 
l'"■!^  ,-iiv  loiiiid.  .-I,  alleraiioii  product-  of  1  he  hme-toiie-  ai  iheir 
i'"niaci  wiih  the  ^raliile-  in  all  pari-  of  the  area.  Of  1  he-e  it 
will  Ih'  -iilhcielil  to  Hole  iho-e  o,-ciiriinir  at  the  lollowili.i^ 
loc.alil  ie-: 


•'-  i.l.ni.iM,l(    \|.    >IH\I,^.    (    \\M)\. 

Tn,rnsh,i,  nj  AnslrxUnr.  nninssio,,  17//.  ||,.,.,.  j,  ,„.,.„,■>  as 
ina>-...>  in  i|„.  irranitc  nf  the  r,.„tial  Lai  Imlitli.  u  hen' al,,nn  the 
Noilh  >iiuri.  ,,|-  \:,'\  lake  the  latter  .•ut~  t lir.,ii,i;h  tlu-  liin.-sn.ncs 
■■'ii'l  atii|ihil"ilit.'.  rti.lor  the  iiiicn,Mu|,(.  ih,.  n„-|<  is  seen  to  he 
c.iiniH.XMl  ..M-lii>ivi.ly  ,,r  pyinxcMc.  uilli  a  very  small  aincunt  of 
ilark  luic.i. 

'I'<uni-<h,l,  ,,/  Mnnil,i,,lth.  lots  S  In  \4.rorili.-<si,,n.-<  /.\  a,i,l  .V.  - 
Hciv.  alciii.;;  the  In.inlalc.  Haiicioft  and  Ottawa  failuay,  thcic  aiv 
iminrnHis  cxposiiics  of  the  liiiicstoiic  cut  l,y  pcKiiiiititc  -likes, 
ami    l,y   them  coiiveftfMl  into  |,yn.xenif,.  alol,-;  the  eoiitacfs. 

Tnunsln,,  „/■  St<nil,ni„.  I„l  -J-J.  C':„n  s..n,i,  Mil.  The  |,y,-,,x. 
emte  heic  oe.aiis  on  a  point  iiinniiiji  out  iVoni  the  lake  -.hoi-e 
on  the  M,utli  half  .if  the  l,,t.  li  is  l,ouii(l..,|  l,y  pejrmalite  kiumss 
oil  one  >i,le.  while  the  water  <,f  the  lake  c,m-eals  t  he  ",ther 
hoiiii'laiy.  The  mass  is  eloiijrated  in  >hape.  and  is  exposed  for  a 
width  of  L'llfeet.  Its  connexion  with  the  limestone  i^  thus  not 
-'■'■"■  ''II'  i'  l'i:i.\-  lie  an  im-luded  Mock  cmpletely  alKTed.  The 
exanniiation  of  a  thin  section  show.-  it  to  l,<-  compose.l  of  pvrox- 
I'lie  ami  horid)leiHle  l,oth  <;reeii  in  col,,in-.  and  occiirriii;;  in 
:ilioiit  e-iual  amounts  intei:!,'rown  with  one  another.  Small 
quantities  of  apatite  and  (piartz  are  al<o  present. 

Tiiinisln'p  <,/  Wolliisinii.lol  I.").  o,/,c,,«;„„  /.v.  (o'lnularKi-een 
pyrox.MU' rock  o.'curs  associated  with  iron  ,,re  at  the  Coehill  miiu'. 
as  mentioned  on  pa.^e  •_'(!.-).  where  it  is  prol.aMy  al.-o  an  alteration 
product   of  lime-lone. 

'I  '"rilslnl,    nj    l.in/Hlslinii  .        Sniltit     shnr,      nj    „     I,,,;/,       ii/ini'l     in 

ll<il/n,r  Ink,.  Tlii>  occurrence  ha-  alieady  I.eeii  mentioned  on 
I';'"'!'   '"•        -^l    III''  '■:i>t   end   of   III.'   i.-land    there  is  iv\p,,sed   tor  a 

''i-''i'i''i'  "''  ^ "''I    .\ard.-    alon'i  the  shoiv  a  mass  of  verv  hanl. 

Jireen  pyroxenit.'.  laii  l,\  -cver.d  lai-f;e  pe^iuatite  dikes.  This  rock 
I'ear.-  a  niaiked  ic-i'iul  .laiice  to  the  rocks  de.sci'il.ed  alM.ve  as 
.'dteicd  limestones,  and  allhou;;h  no  lime.-tone  occurs  near  it.  it 
i-.|il'"'  po>-il'le  that  it  may  he  a  ma>.- of  altered  limestone,  ll.iated 
aloUL'  in  ihe  .i,'ianiie  rock  .jf  ihe  country  in  the  s.-itne  way  as  the 
•iiii|'lii'"'lil»'  inclu-ioir<,  which  occur  .-caltered  all  throui;h  the 
trnei"  of  this  di-trict.  When  examined  mider  the  microscope 
.diout  nine-tenths  of  the  rock  is  .seen  to  l,e  composed  of 
a  \ery  pale  .irreeii  p\  roxr'U.'.  With  thi-  there  i-  associated 
a    cousideralile    ,'imounl    of   ileep    luown    mic:i,    scattered    throu'di 
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till'  !■("  k  in  littli'  fl,-ikc>.  \ci-y  -in:ill  .iinoiinl  -  ot'  liiMinl.ic  ji\  rnxfiic. 
liiii-nlilcii(|c.  aiiil  |il.-ii;ioc|;iM'  iiiakc  up  the  >iiiii  >'\  t^  cnn^titurnts. 
'I  lii-  I'Mck  licars  a  ,-lroiii;  if-cnililaii'c  to  ilic  |i\  i(i\ciiitc< 
loriiu'il  l,y  the  alt  flat  ii  111  dI'  the  liiiic-tniics  almxc  i  li-c-iil.cl.  Initli  in 
sti-iicturc  ami  (•(>iii|.iisitioii.  It  may.  liowcvci-.  lie  an  ij^iii'nii^  n,ck 
vci-y  r.,-li  in   |i\iii\cn('. 

Tntrii-^ln'/l    nj   .\ll<nii.    lot    I'.'.  (■'.(/(■.  vv/.//,    ///.        S.illlll  I'lhl   of"    l,a\- 

ill  Hi.i;  l!(]li-  lake.  Tlic  ^Jiaiiiti-mici--  li.iMs  fragments  »i  \\„-  same 
f^iTcii  |.yi-ii\cnit('.  uitli  little  -rali'^  of  drcp  hidun  ruii'a  -cattcri'il 
tliini:i;||  it.  'I'll,.  Iinic~t(iiii-  <ii-iMir>  in  larjr<'  ('\|>ii>uic~  dii  the  other 
>i'li'  "I  I  lie  liaw  uiieie  it  IkiIiIs  lumps  iii'  white  |iyr(i\ene.  cji'ten 
>Ul|iiun<le.|  liy  /.,,iie~  ol'  serpentine,  almUI  wliirh  are  outei-  zuies 
lit'   >.'reeii    ii.ii-a. 

'I1ie-e  pyriixene  roek-  are  ideiitieal  in  eharaeter  with  tl,  e 
whii-h  aic  Ml  intiiiialel>-  a: -ueiated  with  the  apatite  depn-its  of 
Ottawa  riiuntv.  C^ue..  ami  of  the  Perth  ilislrict.  Out.  Those 
t'loiii  the  t'ormer  .|istrii-t  lia\e  rerenlly  Keen  .|esi'ril>e.|  in  detail 
l)y  Osaiiii.'  and  shown  1p\  him  to  ie>uit  I'loin  pneuinalolilic  ai-tioii 
cotinei'ted  with  ilitru.--ion  oi  rertaiii  liasie  i<;neou-  |■o(d^s.  and  thus 
to  lie  related  u;enet  icall\  to  the  ■'apal  it  1  irili,i;er"  of  the  .\or\\e^'i:ili 
lipatite  di-trids. 

A-  has  I.een  -late. I  on  pa^'e  nn.  apatite  i>  \ei-y  frei|Uelitl\- 
touiid  ill  a-^ociatioii  with  t  lie-e  pyroxi^ne  roi-k-  in  the  area  at 
pre-eii!  under  eoii-idelat  ion,  i,ut  only  in  one  or  two  phiees  in 
amouiii-   th.il    can   l.i'  roii-idered   a-  of  eeoiioiiiir   iiiiporl  nin.. 

'I  he  oiher  piddiKi  of  piieuniatoljtir  aiii, 111  eni.'iiiatim;  from 
the  ^laliilic-  inliU>ion  which  has  lieeii  mentioned,  i>  a  rock  coiii- 
|'"--i''l  "f  all  ai;i,'re^'ale  of  -mall  lea\e-  of  a  \er\  dee|i  lirown  or 
Mack  mica,  and  i-  Ir--  cominon.  The  |oi-,iliiy  where  llii-  i-  -ecu 
in  its  ;;reale-i  developmenl  i<  on  the  road  luniiiim  ea-l  from 
I 'eer  kake,  ill  the  town-hip  of  Cardiff,  into  t  he  low  ii-hip  of  r:irai|,a\ 
The  i-ock  i-  hr-l  iiiei  wiih  on  the  ea-l  -ide  of  |..i  :',:;  of  ihi.  laltci 
town-hip,  and.  eMendili.tr  aero—  |,,t  :;_'  and  I  lie  we-lern  -ide  .if 
lot    :il.     where    jl     lier.i.iie-    iii..re    .an. I     more    i-,ilca  I  eou-,    ji     rnialU' 

pa— e-   inio   ihe   liliie-1 which   occii|i|c.-   ihe  ea-leril    -hie   of   I  his 

li't.  A  -imikai'  mii-a  rock,  .ievelope.l  from  the  lime-i.me.  i-  -een 
(111  the  railwax  l.i  the  wc-t  of  \\'ill  .erfoive,  in  i  he  i.iui;-hip  of 
Monnioiuh.      The-e    n.ica    rocks    almo-t    inv;iriali|\-    contain    iiioiv 

■  \i.ic-   ..11    ccrl^iin    ArcliM'.ui    I;.„-|,-  .,|    il,,.   iiuawa    \allix.      .\iin,  l.'ipt, 
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or  l(>.-s  ciilciti'  ili<M'iriiii;itcil  tlin>ii};li  tln'lii,  uliirli  on  oxposmo 
to  the  \vc;itlicr.  is  (iisvolvcd,  tlio  Wf'atli('lC(l  surfai.-  uf  the  n.ck 
\«nn'^  thus  rr<(ilvc(l  intu  :i  soft  mass  ..f  siiimII  scalrs  ,,f  Mack  mica. 
TliP  chciiiical  tiatin'c  of  this  mica  lias  imt  Keen  clctcniiiiicd.  Init 
it  is  iniilialily  s(imc  variety  cdtitainiii;:  a  cun^idcralilc  aiiioiint  of 
fhinriiic.  and  proljalily  some  litliia.  siicli  as  occuis  i,i  iii]H-.tniics 
about  <;ranit<-  iiitrii>ioiis  in  otlii'r  [lart.s  of  the  world. 

Still  aiiotiifi  curious  i-ock.  which  fiom  it-  mode  uf  occurrence 
seems  to  he  a  coin|iletel>-   altered  iiinestone.   was  found  in  larire 
exposures   in    the   townships   of    llarcourt,    Dudley,    and    Hruloii. 
This   roi-k.   on   aci-ou.it    of   the  fac,    that    in   coniii(!sii i, m   it    i>  an 
aiiorlhosile.  has  Keen  indi,;,ied  hy  the  c(,lour  repre^entiiiL'  iialiliro 
on  the  .acconipanyini:  maps.      In  Harcouit  this  rock  is  intimatelv 
associated  with  the  white  crystalline  limestone,  and  often  contains 
strini;s  ot  the  irreen  pyroxeni-  rock  al>o\-e  descrilied.      !•  i^  L'eiier- 
ally  white  in  colour,  hearimr  a  siidni;  reseniMance  to  in.-iil>le,  and 
is  cut  l.y  numerous  arms  of  the  intrusive  'gneiss  of  the  re^'ioii,  and 
by  .like-  of  |)eHiiiatite.      Its  strati;;raphic.il  relatioirs  heiv,  and  in 
the  .adjaicnt   town-h'p  (,f   Dudley,   make  it   almost   impossible  to 
consider  it   as  othei-  than  an  alteration  product  of  the  limestone. 
The  rock  is  co.use  in  i;rain,  and  in  these  two  townships  it  often 
contains  a  l'oo.I  deal  of  a  d;irk  i;reen  hornbleiule.  arranged  so  as 
to  };ive  the  rock  .a  distimt   foliation,  causin-;  it   to  bear  a  strom: 
resemblance  to  a   flaser  -.abb]-,,.     On   the  other  hatid.   when  this 
ilark  constituent   is  present   in  snuill  aiuipunt.  as  it   fi-ecpientlv  is. 
the  roi'k   bears  a  strikin-   re.-emblance  to  the  white  albite  rock, 
which  is  .■i:-,-.ociai.-d  with,  pa^-es  into,  .ami  forms  a  local  develop- 
ment   ot    the   nepheline  syenites   occuriin-    in    other   parts   of   tlie 
sheet.      .\    \ery    (-.■ireful   search    over   lai'Lic   weathered   .-urfaces   of 
the   rock    where   the   pre-eiH-e   of  nepheline  can   l>esi    be  ilelccted. 
tailed,  however,  in  ;iny  ca-e  to  reveal  the  pre-eiice  of  this  mineral. 
.\nollier  markecj  dilTeience  between  these  two  rocks  was  revealed 
upon  clo.-e:-  study,  n.amely.  that  in  the  c.a-e  of  the  rocks  a'  present 
uiiiler  consider.Mtioii  t  he  teldspar  is  never  .albite.  but  alu  ;i\  s  labra- 
dorite.      .^c;ipoiiie  i-  al-o  f  rei|uently  present,  often  in  kuiir  amount. 
Speiimens  of  ihi.-  rock  fumi  two  localities  in  llarcourt .  and  fioni 
one  in  Dudl.'x .  were  ex.amined  under  the  microsc.ipe. 

The  lirst  of  these  was  fiom  lot  1,  concession  III  of  llarcourt. 
Tho  rock  is  co.ar.se  in  urain,  and  lia>  :i  well  marked  foliated,  or 
fliiscr    structure.      It   consist.-  of  an   allotrioiuorphic  ai:i:reirate  of 
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|il;iLriiii'la-i'.  ~ca|iiilili'.  Imilil  i|rii.ic,  ami  liiulilf.  A  -ciiaiatiuli  iit 
till'  riiM-litUi'Ilt~  III  the  lurk  li\'  Micaii-  i  il  Tin  iiilct '-  -uliitiiili  -liuu- 
thai  the  |iiai;iiM'la-(',  uliirli  i-  tlic  iiin-I  aluilhlaiil  riiii-lil  ilflil  nf 
the  luck,  lia-  a  ~|iri-ilir  Lrravilv  u''  lictwcri.  _'-ii.'i  anil  L'-<iM.  ami 
lieloii;;-  111  llif  -|icric-  lalilailmili'.  'I'lic  -rap' ililc.  uhirli  i-  |ili'>- 
("11 1  in  aliiuil  cijiial  aniuiinl .  «li(iu-  tiic  clcaNaLic.  |iarallcl  fMiiii'limi, 
ami  iillicr  iipHral  iiiniicilics  wliii-h  rliai  aitcii/c  ihi'  ii  M-ial 
It  ha-  a  -|iciilii'  '.ii-iNil  \-  111  ii\c|-  .'••i'.t.  wliirh.  taken  in  i  uniii'Mun 
with  the  very  hi;;h  ilmililr  ictrai-tinii  whlrli  the  liiliiciai  ili-|ii..  -, 
iliilicatc-  that  it  i-  a  -ra|  ulitt'  rich  ill  liiiii--  It  sniiictinic-  -hii\>- 
all  a|i|iriiach  tn  iilimiii  aphic  ilevflnpinclit .  Init  i-  ii-uall\  alln- 
iri'iiiiiiipliic  The  hill  nlilciiilc  i-  al-n  pn-fiii  in  \i'i\  cnii-iilcralilc- 
aiiiiiiinl,  ami  -!iii\i-  a  inaiiscil  plciichrni-iii  in  ■_'|cfn  aii'l  \i'llii\v 
lint-.  Till-  liiiitiic  I-  1  vci\  -iiliurilinati'  cun-tilm'tit .  niil".  a  lew 
little  lca\c-  iicciniiim  III  ihc  M-i  'inn. 

■jhi'  iilhci  -pccinicli  \\:;~  ciilliTicil  111!  ie'  ',  ciincc—iuti  III  of 
Ilaiciiinl.    Il  i- ratlici' linci' ill  ziain.  lint  >till  ha-  a  ili-timi   iini  i--ic 

.-tnicl  lilf,       rinlcf     the     niici  ■  i-cnpc     it     i<    -ccli     In     lir    cnnip" 1 

lit  the  -aiiM'  ciiii-lil  uclit  iiiincial-.  ami  In  pii--c—  a  'li-timt  ahn- 
triiiniiilphic  mr  pa\ciiiciit  i  -t  iinl  inr.  The  -capnlitc.  hiAVrvi!-. 
is  much  If—  aliiiliilant.  Itnth  the  huiniilct'li'  aliil  liiii  a  :iic  xciy 
pale  j;lccn  in   cnhiiir,   aiel  aic  pre-flit   in  almiit   cipial  aiiniMnt. 

'Ihc -pccinicn  cxaniincil  III  nil  Itiiillcy  \\a-  I'lniii  Int  Jl.  cmi- 
cc--iiiii  \l  111'  that  liiwn-hip.  ainl  »a-  I'numl  1 1 1  1  ic  i---cntiall\- 
iilcntic.il  with  thai  I'l.iin  Int  1.  ciiiico-inn  III  nl  lla)ini|rl,  h'tt 
In  lie  piiipiiitiiinalel\  richer  in  limnl  ileip  le.  aiei  hnldiiri  ninre  ni 
les-   pyrile. 

In  the  tuun-hip  nt  Uriiti  thi-  mck  i-  fniinil  a-  a  Kaiiil  li'niii 
iilie-liah'  In  I  liree-ipi;irter-  nf  a  mile  w  iile.  emln-eil  in  the  ureal 
ilnrthern  miei.--  ami  cnnlnrmiiii;  In  it  in  -trike.  (  tii  cninini:  ilnwii 
the  ^■|l|■k  luanch  I'lnni  the  tnwn-hip  nf  <'l\ile.  tlie  im-k  \va-  lir-t 
fiminl  nil  lilt  L'l,  nil  ihe  line  I  let  ueen  cnlicc--iiin-  \  aiel  \  l.w  here  it 
fnrni-  the  upper  part  nf  a  lar^e  liare  hill,  wliiili  ri-e-  tn  a  hei'iht 
nf  L'lii  I'eet  a!in\c'  the  river  at  il-  fnni .  the  Inwer  paH  t'\  the  hill 
lieiiiL'  cnmpn-eil  I  if  nil  hncla-e  L'liei--.  u\  I  iie  -n-calleil  I  i.iii;inir"ralic 
t\pi'  referreil  tn  mi  paLie  7^.  ami  which  ha-  e\iilelitly  lieen  .-'ilj- 
jecleil  In  ;;real  mn\eiiieiit.  The  hare  Inp  ui  the  hill  i-  a-  while 
a-  if  it  were  cnmpn-eil  nf  ni.arMe.  aipl  the  im-k  nn  the  fit-h  1i  actiue 
hear-  a  .-tiikiiii;  re-eini  ilaiiic  In  i  he  alliitic  ile\ . 'npnieut  nf  the 
nepheline   ,<yenile.      .Nn   nepheline.     Imwcver,    cnuhl    lie    iletecieil 
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'"  "■  ■■'ti.-r  .-I  MTV  laiHul  ^..uih.  It  r,,„!:un^  u  >.nall  iimuiinf 
III  il.'.ik  li.iii.l.iri.ii..  mihI  inn-:,,  ui  i  .ar^.'il  iii  iittir  >lr.'a|.-.  riiark- 
IM^  Ih..  toll:,,,,,,,  ,,f  i|„.  niik,  an.l  i-  |M.ri..|  lafii  l.v  a  inilr.lMT 
III  ililu-  ami  ai,„~  ,,1  a  rni~l,cil  pi.^inialif  ul.iil,  lainilv  tlni.ui.'h 
n.  Il.ruliil..  i,„-k  uax'M  ,,,llv  li-  pla-ln-  than  t  he  |,,-„iatitc 
UIlil.T  111,-  iiH.M-inrlil-  uhirli  ^av..  M-r  1.,  tlii.  i|,i-l,i„M.  I,,r  it  is 
M'.'M  ill  iiiaiiN  |,laii-  tn  !,.■  I.iiikrti  int..  Inilr  l.k.rkv  ami  l:niil|.,l, 
'lie  I'iiirk-  in  i|n.Mi,,n  |.,.in::  -.■paial.'.!  I,v  tl„.  ::,aimla-..ii  |„...- 
"'•■'""•  ■''"'^''  'i..M,li,,n,-,|  In  a  1,-u  |,la,..~  -tun-  nt'  il,r  l;ii..mi 
Iiyii.M.nilc  ,li-ciil„.,|  ;,Ih,m.  air  tuuml  in  th..  i,„k, 

Tlii-lirlt   1,1   iMik   ua-  liMiml  I.,  rn,--  il„.  |.a| '  Tu,,  |;jv,.,, 

•in  li.l-  _'!.  _':.•.  .•.mi  •_':;, „ronr.~Hi.n  \.  .ami  ■■nurj.  u,-t  t,,  „:  IimIi.. 
''"■  ""i""'iii  ml  i.f  l.itll..  I!,„k  lak,..  iin  1,.N  Id  ami  _'(.  ,„  ,.,„,- 
'■.-Hun  l\.  ul,ilrMillfa,tl,i.|vu.~t  It  ua~!..un,|ai:ain  Im  ,nin-  1 1„. 
ni.itli  ~lii.iv  I.I  Kiii.^-r,.t,.  Iaki..  1,11  l..t~  II  ami  I.'.  ,,t  r,  .n,.,.,-,.  HI 
^-  ''  "■''  '""  '"niiucil  laithiM  vvrM.  nrilhcr  ua-  ll  Mainl  to 
til.'  raM  ,,f  ih,.  I..ak,.  , ,;  Tu,.  I;iv,.,-.  A  -|>r,  iin<-n  ,,l  t|„.  n„.k  n.l- 
li'iini  1.11  lilt    1.-).  ri,i„-,...i,,n   \.   ua~..\alnin.'.|  Inin  ,  .-r,  .|,n-all  V.  ami 

:■    -ci.aialii.n    ,.1    it    ua-  .aU..  ma.l..  I.y  niran-.TI \,-r\  M.l,,ii..n. 

I  ml.T  Ihc  niirri.Ma,|„.  tl„.  n.rk  i-  ~....n  t,.  I,a\r  ,n  all..!  i  i,.n,i..  |,hir 
stnirtuiv.  anil  m  l.c  i-,.,n|.i.M.,l  alim.-l  mtii.-lv  i.f  a  i-l.-ar.  irr-l, 
u.al-tuinncl  f<.M>,,ai-.  ul,i,-li  is  ,-l„.„n  l.v  tl...  M.|,aiati..n  t..  !..'■ 
■•''"•aili.nir.  a-  in  tim  la-i'  mi'  tl.r  s|„.,-inicn-  fii.ni  Han  ,.uit  ,aml 
lliKJlcy.  A  i-citain  anmuiil  i.l  -raiH.lit,.  i.  |.n..,.nt,  havinn  ,i„. 
sat,,,.  il,ai-.aitiT-  as  in  the  i-asc  i.t  ||„.  |laiia.i,,t  r,„k,  uhilr  th,. 
iiiii>l  .■ilum.lant  iri,i,-i:,ai;n..-ia  ,i.n~tit  ,i,.nt  i.  a  l.ii.tit...  a".,riati'il 
'"  I''-"-''^  "''1'  ''  li'll,'  nniMi.vil,..  ami  ..tin,  pailiallv  altcn.l 
'"  '■I'l'"'"'-  A  v.'iy  jitt!,.  pair  ;:,■,.,.„  i,,.,  nl  .Irml,.,  zui-it,'..  -phci,,.. 
tinil  lalntc  .aiv  ihi'  i.nly  nth,.,'  ,-.,n-l  it  ,i<.nt  -  i.I  ti„.  im-k. 

Tl,.'  iim-tii.n  as  t,,  tl„.  ,.,i^i„  n\  ih,.-,.  ,-,iii,.„s  incks  i.  ,,„,. 
'''"'•''•  '"  ''"■  I'K'x-nl  i..i,,|iti,.n  ,.r  ,„,,  km.ul,.,io,..  ,anm,t  1... 
''"■'i"''"|v  M'tllnl.  Iti  llaiii.iiit  ami  |i,„ll,.y.  a>  .-tat,.,l  al.i.v,. 
their  iclatii,i,>  f.  tl„.  limcst..!),..  al,,m;  th,.  ,,,n,ait  uitl,  ll„.  -,-anit,- 

.■lie  .~u,'l,  a^  t,.  ivn.l.T  it  al m  ,-,.,tail,  that  thi-v  an-  pn„l,ir,.,l  l.y 

''"'  •''"■i-'iiim  ,.f  tl„.  t\.n„,.,'  i-iM-k.  In  th,.  ,-a-,.  ,.l'  the  l'„-,itnn 
'"■•■'"■'■'■""■''•  ""  '•"•  ""I"'''  I'^i'iil,  th,.  roi-k  HI aaiis  in  th..  i;i„.i..  son,,, 
miles  tn.n,  the  ni'.aiv.M  ,a,nta(t,  l.in  it  is,  i,eve,th,.le.--,  .piit,.  pns- 
siiile  that  heie  als,,  it  iepr...-.ei,ts  a  pinth.n  of  a  i-.„np|,.„.lv  alteiei! 
lilue.sKine  l.ami,  «l,i,-ii  has  saj;o,.,l  ,i,,u,i  int..  tl„.  halhnlith  .-ind 
been  torn  ajiart  l.y  tiic  movements  of  tlie  latter. 
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Till'  altcratiipti-  of  tlic  ^c-nii'l  rla--.  \vliiTi'l.\  tin-  liiiii--tiiiic- 
arc  i-i 'iiM'i  It'll  iril'i  |'\iii\rlir  ;;ii(M~-(-  aiiil  a!n|.|iil.i  ilitc-.  ari'  i'^- 
|iri-i:ill\  well  <C'fli  in  iritalli  |'a!t-  "!  llir  aira.  aIhii'  iIic  ■,'riliitii' 
liiaf^liia  -lialli'r-  ihr  iii\ailri|  lurL-.  ali'l  ll'.at-  a\\a\  I  lir  1 1  :iL;iiii'!it  > 
III  it^  liiii\ilij;  Ilia--.  ill  -liapc  ali'l  a|'|ii'aiaii  '  .  a'  '  ili  then  rr- 
latinliv  111  I|||.  i;iali|ii'.  llic-f  Itirln-ioli-.  wiicn  tm-  j:ianilr  lli\ai|c- 
a  III  [ihil  II  ill  If  111-  all  in  I  im'k-,  aiv  i-\ail  l\  like  I  im-c  I  .i'Imic  i|i--rnl  ir.|. 
'I'lif  ijnci--  i-ali  lie  ^cc-il  In  IliVailr  thi'  aica-  nl  llir-r  i.irk-.  In  Irar 
nil  tlai.'liii'lit>  n|'  I  liciii,  alul  raiiA  ihi'-c  a\\a\.  'I'ln'  wlmlr  |.|nrr.- 
i^  'li^[ila\  I'll  ill  till'  iim-I  -inking;  InalilU'r.  .\n  lilii'!-  i'\alii|i|i'  n| 
l:t-Iial-'il  lliji'i'llnii.  In|-  iii-lalii'i'.  i-'puM  in'  I'miihl  :iii\\\lii-n'  ikali 
tlial  -rill  ill  the  ~nii!liui'-l  rninii- III'  I  III'  in\ui-lii|.  Ill'  l'>;uiri;;li. 
a  III  I  I  ill'  a'ljarrlit  |in!tinii  111  I  he  Inw  ti-lii|.  nf  Ilar\  i'\  .  nii  I  In-  mail 
liclwccii  l!iiiii'i'_;li  TalN  ali'l  lln'  Silmiaii  miilu'r  a  -Imri  i|i-iaii"<' 
In   llic    imith:    nf   ill    llir   i||-!lii'l    almii!     MaWM'll-    r!n~. iiil;.    Ill    llii' 

tl'U  ll-lll|i    nl'    i  i|allln|''^all. 

ill  tlin-c  pari-  nl'  till'  area  u  lu'ir  tlii'  I  lat  linlii  h-  li|i'ai>  I  lirniii,'!, 
the  I'-  inlic>.  ~iiiall  i-n|ali''l  al'ca-  nf  lil'ili|\  alti'ii-.i  liii,i'~Iniii' 
an  -iiiiiall>    >i'i'ii  in  ilic  uiii'i--,      Siirh  aira-  ari'  -linwn   m   thr 

llaliliurinii  map.  a>  Im  iii-lanrr.  in  ilic  tnu  n-hip-  nf  \n-nh  aihl 
Stalihnpc.  Il  Is  a  iriiiarkai  ilr  farl ,  linui-vri.  Mial  vvliili-  ilii'-r 
llllicslnlic  area-.  aH'l  tlii'  nial',i;in-  nf  tlii'  lain'i'i'  Imilji'-  aH'  I'li'allv' 
pi'iictratfil  aii'i  -lial  Icri'il  liv  t  he  j;i'anilr.  aihl  I  ia\i'i'-i''l  Ia  L'l'cal 
illkcs  lit'  ihi-  I'lirk.  alnl  uliili'  in  the  i-a-e  nf  nlhiT  I'ml^-  uiiilci' 
siniilal'  rnlnlilinns  ihr  ulallUi'  I-  i 'i'i|l|i'll!l\  rlnUili'.l  with  fiai:- 
liicnl-  nf  ihc  llivaih'il  nii'k.  il  i-  \ri\  iaiil\  iiali'i''!  ihat  fiai;iiii'nl- 
(if  ihi'  liniolniic  arc  I'milhl  in  the  ^raliili'.  Tlii-  fa't  i-  \i'r\  iinlirc- 
al'lc  ill  llii'  ra-r  i)\  thr  '.'real  '  ilalimr^'ali  haliinjiih.  uhn-i'  ra-Ii-ni 
limit  lie-  in  ihc  ln\\  n-lup  nf  i  ilalimruai:.  aP'l  uimh  i-  rrn-o.,i  i,\- 
tlic  Itiirkhni'ii  mail  i;nin;;  iinrth  frnni  ihc  xilla^c  i<\  I  Inmlciham. 
The  liathnlith  here  Kicak-  llimiiirh  i  he  i;i'eal  Imily  ■.,{  liiiic-lniie 
iici'Ul'l'ilii;  III  linl'l  hwc-lern  Mniininulh.  ali'l  repealcil  exaliiinat  inn- 
III  the  rniilai'I  were  Iiiaile.  Ill  niiler  In  a>i'erlaili.  if  |rn--il.|i'.  the 
I'ail-c  nf  till- appareiil  aimnialx  .  W  herethe  I'liirklinin  rnail  iin— e- 
the  line  licl  ween  I'nnre—inn-  1\  ali'l  X  nf  (  llainniLraii.  I  he  L;ianili' 
is  seen  hnlillni;  many  inrlu-inn-.  ni  ainphilmliie.  aii'l  a  rarefnl 
M'ari'h  Icil  In  the  ili-i'n\eiy  aliiniii;  llin>e  nf  hul  a  -ini;le  lra;;inenl 
«f  cnar-ely  er\'stallilie  lilnc-tnlic.  nii  nlic  -iile  nf  which  llicrc  wa- 
ll niassnf  a  iljjhl  inlniircil  ainphilinjite,  which  ha'i  apparelil  1\  Keen 
prniliii'Cil   l.y   its  alteraiinii.      This  latier   ini'k.   iiiiilcr   the   iiiicm- 
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.1-1-1  (--riill;illy  (if  |,:i|,.  j;,-,.,.,,  |,\  ,■,  ixcnc. 
I'll'.  .111(1  J  vov  clear'  IcM-p^i.  ■|hc  IcM- 
■'IH'-h.-ill'  (It  the  lock,  uhilc  III,.  |,M.,,x,.|„. 
"  ,  l'<-clil  ill  .■,i...ill  (.(pi.-il  aliKiiint-.  'i'lii^  Irl.l- 
-pKi-  I-  -..iiiciiMK.-  mmnc.l  |(.(l\ -\  iit  liciic..,li\  .  ami  |.  pml  ,al  .|\  all 
'''''-""■'•'-'■'  MlclccilMc.  calcil,..  -c.,i„,||l,..  and  -|,l„.,„.  aic  |,,v-,.nl 
a-  acc(.^~i.r\    cdii-i  ii  ii(.|ii  ~. 

l.<'.'Vin-ili,.|!,i,.k|i,.iiir,,,.,.l  and  uoiii- caM  l,l^^a|■.l  llic  inai-m 
"'  ''"■  .lii.-i'iilc  nitni^iMii.  al(.ii''  III,.  i,,a(i  niiiiiii,o  ,,ii  ih,.  I,,,,.  |„.|- 
w,.,.,,  ,.,„ic,...|,,n.  |.\  ah. I  .\.  ||„.  alii,,l,il.(.lil,.  iii,.|,,-i,„i-  i„.,.,„n,. 
\civ  niiincn.ii-.  :,ii,|  ,,n,.,i  ,,ivM.|it  il„.  .■,|,i„.ar.-,iic,.  ,,|  |„,,.| ,,  ,||.  ,  ,| 
"■"li'"i'"-'l  I'C'N  l.|-((kcii  aw;,\  iV.iin  a  -cm,.,  ,,i  -i  |-.-,i  ili,.,  I  i,„.k~, 
.\.i  hill, .M,. III.  iLi-iiiciit-.  Ii(i\v(.\,.|..  ucrc  l,,iiii,|  ai.iMiin'  ili,.|ii.  ,>ii|| 
f.-'llli(.r  ca-l.    Imucvcr.   .■,l.,.iil    |,il    27.    ulicli    llic   a  ii.phil  ..,|ii,.   fran- 

""'"'-  "'•"•  '^iivlnllv  ,.x,.,niiiic,|.  -,,ii, III,. Ml  „,.,.,. I,  ,,,  ,.,„,, am 

•  ■i\-!;,lliii,.  Iiinc-loiic  in  |im|,.  mt,.,-!  ,an,lc,l  k-n,.,-,  and  -tivak-.  ,.,,i,- 
'"'"'•'''''■  '"  ''"■  l"ii.-i-n  el  ihc  ,an,pl,il„,|,t,..  and  [.ai-l.-ikin-  ,,) 
'!"■  ccinplicalcd  lui-liiM;  t,,  xvkicli  it  ha-  l„.,.n  -ill  ij,.,. led.  ,\!:~.„- 
"'  ''"-'l'"il'l''  i"cl^  .■irc,.|i,.|,,.,.,|  in  ihc-i-anil,.,  :,nd  i  he  .■,in|.hilH,hl,. 
'"■'"'■'"'"  '"  'I"'"'  '>  '"  .■'II  :i|'|icalan,',.<  idem  „.,■,!  u,,||  ,|,ai  Iminin^ 
■'•|'.n."''.(ln|ihli.,.lil,.i,.Mlu-i,,n-(-,.,.  I'lalc  .Ml,  j-j^.  |  ,.  s-ijl  |aMl.(.,. 
ca-i  I  \h'  hinc-loii,.  ,.(,ini..  ,n,  m  |,,r,.,..  Th,.  lidd  cv  id,.n,.,.  i.  .,.aiv,.|v 
^""'■'■'  "''''■  "''  •"i.^'   iiilci|(iclali..ii   ,(lli,.r  than   llial.   iiiid,.r  ihc   in'- 

lli"'licc   (d    Ihc  .■rialillic    iiilni>i,,n.    i  he   lini,.-i ha.,    in    ih,.   /,„„. 

"'    '""-'    iii'''ii-c  .-iclion.   I.<.,.n  .ili,.|vd   iiii,,  ,,ii  ain|. lull,. lite. 

A  -ciK-  (.1  Ihiii  -.(M.iinii.-  ,,|  th,..-c  i.H-k-  IV,. ni  I,, I  .'7  wi.i-c 
I'l'id'.-iivd  and  examined  ini,.r, ,-,.,  ,,,i,.,.,|iv,  dh,'  li  in,.-l,,ii,.,  u  Iii,.|i 
I-  c..:ii-e|\  cn-.|..|||iii,.,  u,.,,  h,i,||,|  I,,  |„,  ,.,,,,, |„,.,.d  ,.h„.tU  ,,|- 
'■"■"''  iii'lividii.ai-  ,.1  ....ih.ii,..  uhich  .li,.u  II,,  ,.vi,l,.||,.,.  ,,|  -wiMiim 
'"■  ^l"'."-in,-.  \li,':,.|.\|.,,xei„..  h,  .i  iil  .|eii,|e.  -|,|„.i„..  a,„|  .,.,.,  |„,ii,,~ 
"'■'■'"■  ■'-  :((■(■(— .,r\  ,.,.n~iil;i,.nN,  The  nii(.a  i-  ,.|  :,  r;ii|i,.|  ,|,.,.|, 
'""'^"  '■■'I'""-  ^""1  I''-'-  •'  V(.rv  -in.all  axial  ,.,ii;,d,..  -jdie  |,M,,xene 
I-  \en    |.ale  -iven   in  c.k.ii,'.  ,.,i„|  ,„.,.,,,.  ,,,  ,,„,,„|,,,,|  „.,.,i„^      -|.||,, 

l'"lliMen,|e,--,,n„.uhal  ,|ee|,ei   .;iv,., .,,|,,;,;    !i,a„  I  he  |  ,vr,  .x,"!!,', 

'""  ''"'•-""<  (lil'lei  -iv.-illv  |V,„iMi  III  a|.,,e:,r,.|ii,.,.:  u  hll(.  t  he  -,,h,.ne 
'"   '''■'■''    '"'"""    '"    '-"I"'"    lli^  ■    III,-, I    M.eii    in    Ihe    aln|,hil„,hl,.,.    all, I 

■''~ ■'■'""    '"     '"""■    '"■    !'->     l.'Ulele.l     -,;iin-.       Th..    -(■;i|,..|ite    is 

piv-eiil  ..Illy  in  V.  cy  -iiiall  :,in.,iiii|.  The  liiii,.-i,  ,n,.  i^  iii,li>nn,.|  |  v 
handed.  -(,nu.  hand-  hem,-  mihei-  hner  m  .^-i,,.,,  .aid  iicher  iii 
livni.xelie.  while  ,,i|ier-  are  ,.,,ar,-er  m  ;;i-,.im  .hhI  ,-nii(aiii  in(,r,. 
inic.'i. 
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'I'lic  :ilii|iliil"ililc.  uiiicli  i>  >u  inl  iliialfl\  :i~-iii-ia!i'il  uilli  llic 
liliK'^tciiic.  anil  whicli  .-.(•(■iii>  tn  ha\c  liccii  'iciivi'd  iVi.in  ji-  alni- 
atidli.  when  cxaliiiiKMl  iikIci-  tlir  iiiiciii-i'ii|]c  i<  >rcn  tn  \,i-  a 
liifrlily  fcM-palliir  \ari'  \  .  Iicinj;  i-iiiii|i«i~c(l  laij:i-l\  111'  li'l(U|iai-. 
'I'liis.  as  ill  till'  case  i.f  the  alii|iliilM  .lilc-  wliicli  lia\c  alli'a'h  Keen 
tlcsciilxMl.  alal  uliii-li  iiccur  a>  iiiclu-i"li~  in  I  lie  u'lu'i--  i<\  tlic 
trri'at  iKiriiicin  aica.  i>  in  |iart  Uiinncl  |hp1\ -xni  hci  ii-a||y  an.l  in 
pari  in  iintuinnci  iii'lixiduaU.  Ilcic,  as  in  ihr  aiii|iliil  mjIiIc 
aiiiivi'  ivlcil-cl  til,  il  i-  |.iiil,alily  all  |ilairiiirla-r.  'I'lir  n.rk,  Imu- 
cvcr.  ciintaiiis  no  caicitc.  I'>in\ciic.  linrniilcnilc.  -pliciic,  ;  ml 
.si-apiiliti'  arc  alsn  present,  as  well  as  a  f:iain  (ir  iwn  i,i  liiairni't  ile 
ami  i|Uaitz.  'I'lic  pymxi'iic  ami  liiiinlilcinlc  arc  ul'  llic  ~aiiic 
\'ai'iclics  as  tlm^c  louiiil  in  ijic  jiiiic-tiiiic.  Iiiit  arc  present  in  much 
larger  pn.piiitiiin-  than  in  that  im-k.  The  anipliil.nlilc  has  a 
siitiiewhal  imli-tinrt  liamlcil  cliaiaiicr.  -niiic  nf  t  he  Kami-  which 
arc  paler  in  culnur  liciiiu  richer  in  pyrnxciic.  while  the  ilail^ci- 
liamls  arc  richer  in  hiirnlilciiilc.  'I'lie  sc^, |„,hte  nriMir-  niiK  in 
tliu-i'  lialiils  which  arc  rich  in  py  n  i\cne  I  iiit  cniitain  iiu  In  irnl 'Icnilc. 
The  structure  ul'  tiic  ruck  i>  allot  rii  iim  upliic.  'I'hc  aiiiphil  n  ilile 
tlni~  i|iri'ci>  iViiiii  the  linic-tiplie,  mainly  ill  the  laii  that  I'cliUpal' 
is  present  in-teail  ulcalcitc,  aid  thai  the  prnpiut  imi  i  il' t  he  iinu- 
inaKiicsia   ci  iii- '  il  iicnl  ~  i-  lircalcr. 

Amuhcr  \aricly  of  ilarker  ampliil  lolite  which  occur~  a--oci- 
ateil  with  the  liineslone  at  this  -aine  liicalit\  \\a~  louml  lo 
lie  coiiiposeil  csseiitiall\-  of  liornlilcmle  ami  fcliKpar,  the  other 
colistiluenis  of  the  aniphil  mlite  alioxc  i|c~ciilicil  lieiiiLi:  prc-cnl 
as  acce»ory    coii>l  il  uents.   '  the    cxccpiiuii    of    ihc    -capoliic. 

wliieli  is  aliscnl . 

The  relation-  of  the  .-am  ,  ojiih  In  the  limc-loiir  -'Tie-  are 

also  well  seen  aion;;  the  soul  hern  contact .  on  ciiiice--'.iiii-  \  I  ami  \  II 
of  the  township  of  ( IJaliiorM-an.  het  ween  lot  .">  ainl  lot  '_':'..  The  ;;icat 
licit  of  alino>t  piiic  iiiaiiile  which  cros-e<  alnio-l  the  entire  width 
ol  the  township  oil  ciince--ioii-  I  \'  ami  \  is  e\cellenil\  e\po-e,l 
on  ('onlail  lake,  on  the  south  shore  ol  which  it  is  i|e\clopci|  as 
11  ilolomilc,  and  on  the  KinmoUlil  road  to  the  miuiIi  of  the  lake. 
The  iiorthein  limit  of  the  niailile,  from  lot  !_'  to  lot  :.':;,  iic:iii\ 
coincide-  with  I  he  northern  liiiiii  o'  (•,.--iiiii  \  .  Here  on  t  he  con- 
(■Cssioii  road,  locallv  known  as  i.cii  sircel,  il  i-  succeeded  li\-  n 
greyish  mck,  which  \arics  sunicwhat  in  character  finm  place  to 
place,   hut    presents   the  appearance  of  a   lij;lil    coloured   ainpliilio- 
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lit.'.  Thi-  i-  cut  l,y  ,-,  irival  Nuiiilirr  ,,!  ,|ik,.>  ali.l  m:i^-c<  of  |„.u-- 
niatili'.  niiil  i-al-i  I  lavi'ix'.l  i.\  an  iiiiiiicii-c  miiiiiI.ct  (iT  lilt  ic  -tiiii;,'- 
nf  priiirialilc.  wliicli  -waini  tliiciiuli  the  i,,(k  in  all  .Incciinii.. 
When  ihc  in\a(l(M|  ■.,,■1  ha.-  a  |..jial<M|  >i  iu,i  m,.  ih,..,.  :,,,.  ,„■,,.,, 
■"•'■'■"  '"  '■!"  ^I'-in--  'he  lnliali..li.  a-  if  liiry  liaJ  hern  mini. 1(^1 
-lli.>c.|Uclit  li,  il>  .l.vcln|,|iii'ni.  Ill  ~.,iiic  plan-.  Ijul,.  Mlvak^  i.r 
liail.U  n|  I  he  Imi.-lnii...  ,,v  l.ali -^  ..f  ihr  iiim\  ural  hc|-inu'  L'Hcivs 
-"  ""'•'!  .•i"'"-iaicM|  uiili  i!i(.  Inn, -I,, II,..  .an  I.,-  -vv\i  in  tin-  mw 
i"i-k.  'I'll,'  licl.j  ,.\i,i,.ni.c  i~  .t|.,mly  in  la\..iir  ..f  i--,_aii|iii:r  ilii.-^ 
jrrcy  iM,-k  a-  lli,'  liincMn,,,.,  ali,.|c.l  al,in,!i  llic  i.iarjriii  u\  ij,,.  l..,tli,,- 
'"''  ''^  ''"'  iiiiiii.  iiM'  ani.iuni  of  j^raniti,'  niatciial  uhi.-li  lia.~  ln'cn 
iniru.l,..!  thioiij;!,  ji,  th,.  Inij,.  -iivak-  an. I  l.aii.N  of  lini,.Mon,. 
whicli  o,-,-iir  in  ii  iM'ini;  -iiiviwaK  of  ih,.  oii;;nial  ic'k. 

Till-   licll    of  ainpliil.olii,.   \aiic^    in    ui.llh    fioni    one-half    to 
thivc-,|naitci-   of   a    niilc,    ami    il    i,.pr,.~,.nt,~    llic    I  .ivf-ciatcl    /.nut- 

\v1h,-|i   i>   M.,.n   on   th,'  (.a^cin    ~al '  ih,.   Iiatholiil,.    i|„.    in\a.ic.| 

■■"'■■''■■'    '"'I''    ill    llii'    -"Uth,    Willi,.    llioroi|o;l||y    .|iall,.|-,.,l    a-.i    p..ni- 
ti'.-iK'.j  l.\  much  iiianiti,-  niairi  lal.  not  Kcin.L' >o  ,.oiiipl,.i,.ly  ,  I,. ,, ,,,,,,, | 

•I-'   ''I"!'-   '' .'i-lcin    I'll, I   .11    ih,.   I,ath..lilh,   in    a    ,■.  .nl  inual  i.m    ul 

thi'  liii,.  of  iiia\iniiini   nplifl . 

Tu..   -piTinii'ii-   ,if  llij.  ain|ihil,.,lil,.  r.,|l,.,-i,.,l   .,n    licll   Mr..,.t. 

'I'""    I'"-    I'    -iii-l    l'-'-   '■ -'--i.'n    \1    ..f   (;lani..i;:.ni,    |-,.-.p,.,.|  i  v,'lv, 

uiMv  , Aainiiic.l  iin.lci-  ih,'  ini,.i-.,M-.,p,..  an. I  |iio\,.,l  t,,  1„.  alin..M 
i''''li'i'''il  ill  '-li.'Ha.'KM-,  Thr\  w,.|,.  f.,i|,„|  1,,  ,.,,n.iM  ,|,i,-ll\  ,,f 
■I  .~i'-''ii  li.'inl.k'iKl,..  ami  a  ,-,,i.  .ml,....  (  |,Upar.  Tlici,.  ua~  pic- 
"'■I"-  III  ^I'l.lilion.  a  .•,.it;iin  am. Hint  .  ,,  \,.|v  |,;,|,,  ^r,,.,,,,  |,vr,,x- 
'•II''-  ■ili'l  •'  l'l""li  l.i.'lllc.  th,.  laltci-  ll-llallx  in  l.,ii-  Mlai-ht  laths. 
"'"■11  "■:i\<'iMiin'  M.v,.|-al  in.lixi.hiaN  .,f  th,.  oi|„.r  ,-.,n-i  it  ui'iits. 
^  'i"'''  l'i""ii  -ph. ■II,'  .an. I  apalil,'  ai,.  tli,.,,iil\  .  .t  h,.|'  mincials 
in  th..  r..i'k. 

'I'h,.  p\  r,.\,.|i,.  |.  oft, .11  lill,..|  with  iiiinnt..  ~|..,i~  of  hoi  nM,.n.lc. 
■'"  i'    i'    "''II'    ini.|,.!.j:..!n.i    a    ch.aii-..  int.,  th.'  lalt.T  nim.-ial.      Th,' 
f.'I.Up.-if  make-  ii|,  al.., Ill   .,11, .-half    1  h.'   .'HI  lie    |-.„-k    all. I    i-  ii-ii.-,ll\ 
v.'i'N-    .'l.'.-ii-  .an. I    fii'-h    III    a|ip,.:iran,','.      In    i  h,'   -p,.,.im,.n    h,,m    hit 
'''•   "lil.^    ■'    ii.iii'>nt\    .,f   ih,.   iii-.iiii-   ~li.,u    p,,l\.\iii|„.||,.   lummiii;. 
'"I"   'ii''.^   •II''  I'I"1'mM\    all  pl.a-i.H-l.......      Ill  ih.al   fi.,m  l,.i    \\>  .a  |,iil,. 

nin-r..i'liii,'  i>  pi-,.~,.nt  in  a.hliiion  l<.  th,.  phmi..,-l.-i-,-.  ..n.l  th,.  i,„-k 
'■"'i'''ll'-  I'"  ''i'llili'.  In  n,'ilh,'r  n„.k  h:.~  aliN  .•ahil,.  miim\,.,1. 
'""■  I"  ''i''i''  '111.^  -.'.ip.'lit.'  pi.-.'iil.  In  Mill, '1, II,..  an  I  III  Ih,'  ,.1i,-,i- 
•■•'•"■■■"''li''  h.iiiil.h'ihl...  p\i,,x,.n,..  ,-m.l  -ph,.ii,.  whii'h  iii,.\  ,..,iit;,ii,. 
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ilicM'  rnrks  arc  iilciitical  with  lliusc  (l(-scii!i('i|  bi'lnw  Iniiii  Max- 
wells ciii-.-iiij;.  'I'hfv  al.-o  iv~fiiilil('  timsi'  nicks  x-cry  rliKcly  in 
KciHTal  a|i|M'araiii'i'. 

'I'lic  charai-lrr  ul'  tlii'  iioi-tliiTii  limit  iil'  the  fircat  liliifstuno 
I  pel  I  u  here  il  c-(iinf~  a,;raiii>t  I  hi'  -duf  licrii  rnal'i;iii  nf  t  lie  Katln  ilitli  .can 
lie  well  sluilicil  aliinj;  'he  roa' :  which  a|i|ir()\iinali'ly  hillnw.-  I  lir  line 
lii'l  wccli  cip|ic(.~>i,,ti<  \  i  ati'l  \'il  111'  ( ilainnijiali.  aiTus-  liit-  .")  tu  L'O. 
Ill,  the  -until  -idc  lit'  the  Huriit  liver,  while  a  -eclinii  acru--  the 
ciiiitacl.  iiilii  the  heart  nl'  the  liatlmlith.  can  lie  .-'■en  un  the  ruail 
which  run-  nnrtii  t'lmn  Maxwells  criissinij  In  Hark  lake,  mi  cnnces- 
-i'ln-  \  alnl  X  I .  The  culitact  rucks  are  well  expiiseil  in  the  railway 
ciillini;al  Ma\w<'lls  criissiiii;.  on  lilt  .">.  ciince--i>in  \i.  Here  the 
'irey  ani|ihil  II  ilite  al  II  ive  nientiiineil  CI  insists  111  I  hill  lighter  anil  I  lark- 
er  lialiils,  liicakini;  up  intn  slali-like  masses,  ami  is  nl'leii  intersT  r,at- 
ilieil  wit  h  nari'iiw  liamls  ul'  impure  limestune.  '{'he  lime-tune  I lalii Is 
I'aile  away  iiuperceptilily  inlu  the  atiiphiliulite.  the  latter  lieinj; 
umlullliteilly  priiijureil  liy  the  alteratiiili  iit'  the  lime-tune.  These 
rucks  are  iiivaileil  liy  t  he  irr.aliite,  t  ravei-siuir  them  in  apuphysi-, 
which  sw  arm  t  hriiUi;'h  t  iietii  iti  .all  ilirect  iiiiis,iilten  runnili.u;  paralleitu 
the  I  lauilinj;.  anil  elsewhere  cut  tin.i;  act  I  i-s  it  i  -ee  I'l.iie  .\  1 1,  I'Jl;.  '_'. 
a  till  !'!a  e  .\i  I! ).  lleic  aiTaill  the  alteratiiili  i-  ilue  tint  mily  tu  the 
pru\iiiiiiy  111'  the  main  mass  uf  the  liathulith,  liut  tu  the  imnieii-e 
aiiiuuni  it'  firaiiitic  material  which  uccui-  inlrU'ieil  thiuiiiih  the 
,series.  -umetimes  in  lai'ire  m,i--e-,  Iml  \eiy  treijiieiitly  in  thin 
lialiil-  which  ha\('  tiiiiinl  their  wa\'  in  lietweeli  the  lie. Is  ul'  the 
in\ai|eil  lime-tiilie.  challllint;  it  in'  alnphiliulite,  alhl  pre-eiltilif^ 
a  txpical  iiisi.uice  111'  lit-par-lit  injectiun.  The  .LjiatiHe.  I'urtlier- 
mure.  nut  uiily  penetrates  this  atiiphiliulite  series,  l.iit  lluats  ut'f 
m.is-e-  ul'  it.  which,  in  the  I'urm  ui  lialliU,  -tieaks,  ,-iImI  isuhileil 
shreils.  ,are  seen  thickly  scatteri'il  thluimh  the  j^ialilte  in  the 
vicinity  111'  the  culitact.  ami  which,  while  le—  ,al  iiiinlaiit .  are  I'uiiliil 
thriiililliiiilt  prai'tic;ill\  the  wnule  mass  uf  this  liathulith.  a-  meii- 
tiuiieil  I.eluw.  The  separate  t'r.ailtiielits  uf  ,'mi]ihil  iu!ite.  where 
ciimplelel\'  siirruiiiiiieil  hy  the  jir.aiiite.  while  cle.arly  iiuthitif; 
mure  th.aii  m,-i--e-  uf  .altereil  limestune.  are  rathei'  hanler. 
atiil  liaxc  ,1  mure  j;r,-iiiil  i/eil  appearance  ih.aii  the  mck.  which  is 
still  interst  rat  ilieil  with  the  limistuiie.  The  fra;;meiits  muieu\-er 
sumelimes  haxe  a  -umewh.at  lluwiiii;  t'liiii!,  a-  if  they  h.el  I.een 
siilijecteil  tu  a  certain  aiiiuuiit  ui  muxcment  when  in  ;i  -ufieiieil 
ciinilitiull. 


I(L' 


iii;c)i.()(.i(\[.  sri( .  M  .   .  v\  M)  v. 


\\  licii  cxaiiiiiicd  ill  thin  <ci'lii HIS  uinlci'  I  hi'  tiiicii.<c(i|pc.  I  lie  liinc- 
-r  );i''  is  sci'ii  tr)  li;iv('  passcfl  iiito  the  ni.-k  iclcircil  to  alio\('  as  ahi- 
pliilMiliic,  liv  the  (|(.v('l(i|nn('nt  in  it  .it  c-iMlaiii  silicates.  'I'hcsc  in 
(Mine  'ilacc>  arc  so  alintnlaiil  that  thcv  ha\c  entirely  re|il;icc(l  t  he 
sah'itc.  while  in  nthers  inuc-li  cit'  the  (irii,'inal  cahalc  -till  rciiiaiiis. 
The  silicates  helimi;  to  the  lollowin;,'  r.|iccie~:  |i\ro\ene.  horn- 
McimIc.  spiicfe,  scapolite.  jilamoclase.  microcliiic.  oithoclasc.  ami 
i|Uartz.  The  relati\-e  almndance  of  the>c  iniiieraK  \aries  in  .lilV- 
eretit  liaiuls  ;iii<l  in  ilitTereiit  parts  of  the  rock.  Tlicii'  characters 
are  as  follows:  -- 

The  pyroxene  is  r.atlcr  ilee|>  j;i-ecn  in  colour  aiiil  -how-  an 
absence  of  ple<ichroi>ni.  It  is  one  of  the  chief  coii-titueni -.  Ipeiiii; 
always  present  in  larf,'e  amount,  it  occur-  in  iiclivhluals.  which 
are  rolliicleii  in  shape,  never  possessini;  cryslallo^'r.aphic  outlines. 
!ini.l  soldoin  showin<;  any  appro.xiniation  to  cr\-talline  form. 
In  tilose  varielie-  rich  in  cali'ite.  the  sections  of  the  pyro.xene 
grains  are  fre<menily  nearl\'  circular. 

■|  he  hornlileiide.  uhicii  i-  much  le-s  aliundant  than  the  py- 
roxene, is  also  mceii  in  colour.  l>ut  the  mciii  col,,nr  i-  much 
deeper  than  that  di>p!a\ed  liy  the  pyroxene.  The  -rain-  .arc 
similar  to  those  of  the  pyroxene  in  form,  hut  are  u-u.ill\-  les- 
rouiided.  and  it  i- intimately  associated  with  the  pvroxene.  often 
torinim:  adjacent  i;rains.  lull  there  is  m,  concliisi\e  e\idence 
that  one  miner.al  was  derived  from  the  other.  it  is  str,,||n|v 
pleo(diroic. 

■|"he  sphene  is  present  oiil\-  in  ver\-  smtill  imoiint,  in  the 
toi'in  of  -mall   idunde(|   Lifains  of  a  lu'owii  colour. 

Scapolite    is    u-iially     pres|.nt     in    conshler:  Me    ;iii nt.      It 

polarizes  in  liiilliant  cohun  ..  is  uni.axial  and  iHi;ati\e.  and  -how- 
thi'  Usual  microsciipical  characters  of  thi-  ininer.il.  In  -e\eral 
ol  these  rocks,  tlii>  two  -ets  ,,f  cleaNa'ie  cios-iuM  i,,,,,  mi(ilher  at 
liiiht  aniiles,  or  the  liasal  -ections  ,,f  il,i,  mineral,  could  lie  dis- 
tinctly seen  to  I,,  p.ar.illel  to  the  prismatic  f.aces.  in-lead  (h  lieim: 
pai'allel  to  the  pinacoids.  a-  is  usually  suppos"<|  to  lie  the  c.a-e 
in  scapolite. 

The  feldspar.s  vtiry  greatly  in  amount.  In  places  they  form 
a  consideralile  part  of  the  nici<,  while  no  .sctipolite  is  pres(-iit. 
In  other  places  the  scapolite  seems  to  take  their  pl.-ice,  and  they 
are  reduced  to  the  rtink  of  ticcessory  constituents.  .Ml  three 
\aiielies  of  feldspar  mentioned  often  occair  in  the  same  speidmeii, 
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tlicir  i('l:ili\('  :il'uuil:iiiri>  \:iiviiiL;'  I'luni  slide  i..  sliilc  Tiic  |'"ly- 
syiitlictirall\  luinncil  |il:iL:i'"l:i-<  in  -"iiic  r,i-i  -  ci  jiiaU  I  lie  |iMt:i-li 
l'clils|i:il'  ill  aiiiiiunt.  i'UI  il>il:iil\  the  |i.'t:i>li  li'lil-pa"-  ~fi'iii  t.i  lie 
liLthci    Miiiic'  aliuiiijanl . 

'I'hc  i|iiail/.  i-  1(11111.1  iinl\  ill  a  t'cu  <•]  x\\i-  tliiii  -iMiii.n-.  aiiil 
|>  llicii  |irc-ciil   iiiily  in  \ci\    -mall  aiiiiniiii 

\\  lii'li  I  he  lalcilr  .-ii!  \c-,  a~  it  ilurs  in  ni,iii\  s|iciiiniii-.  it 
i-an  he  >ccii  ilia!  llic  oiii;i;ial  rm-k  liad  the  rliaraiici'  ■']'  a  i-i  ia,-~i'l\' 
ciyslaliilic  rniic.-tiiiic,  like  tlio-r  hiiumI  cl-cw  licrc  in  llii-  l.aiiicn- 
lian.  I  iidcr  ihc  aiiinii  dl'  the  iiicl  aiiini|iliic  iiinic--c~  ihu 
>ilical(S  lia\"(  Liniuii  iiiln  il  in  llic  '.iiin  ni  riiiini|(>il  L;rains,  wliirli. 
inrica^iiiL;  LLiadiially  in  -i/c.  'ax,'  li  all>'  left  the  caliilc  liicifly 
a-  a  lilliin:  ..1  ihc  -iii\i\ini;  i',' ci -titial  ,-|iaics.  'I'hc  Liiain-  aie 
aliniii  tlic  -aiiic  --'i/.v  as  tlMi.--c  nl  the  I'tlicr  mineral-. 

.\li  cxaliiinatinn  \va-  inaiic  ni' c-eilain  lliili  .-I'ctii.ii-  pi ciiarnl 
fldlii  a  .-liilc  (if  >|iriimi'ii-  iil'  lliis  am|ilill  inlile,  ciillci-tcl  iVciiii  a 
sciics  111'  r\|i.i-iin's  in  t  he  riiuini;  mi  iKc  linr  nl  tlir  liiniilalc, 
Kaiiriiii'l  anil  (lllawa  lailHav.  at  MaxurlU  iiii--iin;.  Si.'iii'  nt 
tli(-i'   Ic.--   Ill  aiiili/.rii   in   appraianrc    uml   riml  ainiiiL:   nairnw   .-i:i- 

\  i\  inu  1. all!  Is  111'  lalcilc,  ami  nl  Ihms  ui  tlif  kaidrr  .ainl  if  altriiMl 

vaiiclit-.  sliiiw  thai  in  tlic  luriiii'i-,  pyiiAciic  and  sc,ipi,lii(. 
acciiinpany  llic  Imi  liMcndc  and  li'ld-pai-.  uliilc.  a-  tin-  allci.a- 
tiiili  licciiiiics  iiiiii(.  piniinuni  I'd.  ilic-r  IimIiiit  mincials  licrumc 
l(-s  aliiindani,  and  i'\i'nlnall\  disappcai.  Liixim:  li-c  lu  a  rmk 
i-iiiiipii-cil  III'  liiii'iililclidc  and  I'cld-par.  a--i  ni.alfd  uilli  wliicli 
a  linli'  liiiiliic  i-  -cell  in  -Mine  -pci-imcii-,  with  rcilain  aire--iiry 
iiiineial-  wliiili  arc  i-nmmnii  in  Imih  lurk-,  .Ml  linuiili.  a- 
alidXc  mciiliiiiicd.  nil  aitual  pa--ai.;e  nl  p\iii\enc  inln  Imni- 
lilelide  rniild  lie  deHiiilcl)  iili-ei\cd,  llic  limnl ilclidc  indi\idiia!s 
iitlcli  lia\e  a  minnlel)  -dialed  edi;e  wlicic  llie\  nime  aiiainst 
llic  p\rri\eiie.  a-  it  tlicy  weie  idiially  cnlaiiiim;  llieiii-cl\cs  at 
the  c\pi'n>c  lit'  the  laltci'  iiiiiieia..   and  lliu-   replacini;  it. 

'I'hc  Kick,  while  pii--e— im;  ,a  imue  nr  Ic--  distiiui  I'lili.ali  'ii. 
has  the  plla-lci.  pavement,  nr  iim-air  -I  inii  lire  i-haradcri-tir  nl 
iiii-ks  which  liaNC  rc-iillcd  I'rum  rei-r\ -lalli/.alidii  liiniiuhl  almiit 
iiy  metamiirphic  piiM-e--e-.  It  prc-i'iil-  im  cxidcnce  ul'  criishinir. 
ov  lit'  lia\'ini;  lieen  caii-ed  In  iimxc  -ince  it-  recrvst  alli/.,al  ion  tnnk 
place.  This  -iniciuie  i-  quite  iiislimi.  and  dil'l'crcni  I'lum  that 
.seen  in  the  lilllc  in,iecled  liaiid-  nl  ;;ranilc.  In  llic-e,  which  arc 
cniiipii-cd   III    i|naiIZ,    micincline,   nithnila-c.   and    plaiiinchisc.    the 
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(|Uail/.  iMciir-  t'(il'  ihc  IIIII--I  |.:iil  in  lliiii  leave-,  with  iilbiillatorv 
C'Xtiiic!i(i|i.  ami  the  >!|-iiftiiie  of  the  roik  i-  ,-ui'i;e-ti\('  ni  the 
niiiitel,  iir  liiatiulatcil  >ti'iii-|  me  .-eeii  in   the  L'i:inite-i;iiei->e-c. 

In  tlii>  leiriaikaMe  cicciii|-eiii-e.  ihei-eiuie.  the  rr\-l.illine 
liliie-ldiie  can  lie  >ecri.  utulei-  the  ii'Mtieiice  nl'  the  uianite  intni-inli. 
til  ii:i\e  chanireii  into  a  t\|ii(al  hornlilende  1elil>|iar  aiii|ihiliiilite, 
pa.->inir  thfciUL:li  l!ie  inieiACiiim:  .-lai;e  nf  a  p\l(i\ene  .-caiiiilite- 
li(ifnlilcnile  l'ehU|iar    ain|ihiliiilite    (|i\iii\ene  .-i-apdlit"   i:nei.<-.. 

'Ihrce  s|ieriiiien-  <•]  the-e  ain|ihil  mlitic  lucks,  chu-i-n  to  -hn'v 
thic'c  -lane-  in  I  hi-  pnii;ie--i\  e  cli:iiii;c  iVmn  liliie-t  niie  l  .1  aiiipliil  m- 
lite,  were  -electeil  fni'  .•iii;il\  ,-i-.  'I'lie  analy.-e-  were  iiiaile  l>\' 
M.  I'.  •'■miKil.  IVSc..  (if  the  (  leiilniiical  .<ui\(.y.  Caii.'nla,  the 
re-illl-  repre.-entiiin  in  .all  ca-e-  the  mean  1  it'  two  dn-elv  ccmciir- 
rciil  c  let  eiai  limit  inn-.     J'he  ic-iilts  dl'  the.-e  aiiaK  -e-  are  .i-  I'ulhiw.-:  — 
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X(i.  1  lepie-ent-  llie  lir-I  -taize  nt' alteialimi.  (see  I'l.ate  .\l\) 
and  ua-  m.aile  I'lnm  a  .specimen  which  shuws  an  alter.alimi  nf 
liaiTiiu  liLihtei'  anil  ilaiker  cnhiiireil  liaml-.  The  specimen  was 
hrnkeii  aciiiss  t  he  .-trike  uf  the  luck,  .'iiiil  tliu-  iiiclui|e.|  sex'eral 
lit  each  111'  these  lianils.  •/i\'  iz  in  tlii-  way  an  appinximate 
a\"ela^e  nf  I  he  ciimpnsiliiin  -il'  tlie  ruck  .as  :i  wlmle.  riiilei'the 
niicin-cdpe  the  lii;l iter  i-iih III reiMiam Is  ;ue  seen  m  ciinsi-t  nl'  calcite, 
pyrnxene.  ami  a  little  hnrnlileiiile.  In  the  darker  liamis  the 
calcite  is  laruel>   replaced  liy  the  silicates,  the  cimstitueni  minerals 
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Ill'  tliCM'  lianils  \ir\n-j,  -.CHiHilitc.  |i\  l  ii\clic,  -nliie  liulliMi'ihii'.  >uiiic 
(Miciti'.  ;!'iil  :i  little  iiiiriniliiiiv  A  \ciy  Miiall  auhiuiit  ni  .-|il!ctM' 
is  al-n  |iic~('iit   ill   tlic  lurk. 

'I'lic  aiialy>i-  a-  nixcii  iiii'lrr  .\ii.  I  a)  ri'iuc-cnt  -  the  rniii- 
]Hisitioii  lit'  tlic  -piTiiiii.|i  a-  riilli.i-ii'.l;  llial  iiivcii  uihicr  X.i.  1  ih| 
ic|iic-i'iit>  tlic  riiiii|jii>itic,ii  1,1'  ihc  iiii-k  a<  it  a|i|icai-  ulii-ii  the 
i-alritc  iijctriiiiiiHMl  \,\  r,-iliiiiat  i.  ill  frulii  tlic  aiimuiil  ut'  (  ( ).. 
|Mc-ciit,  alhl  ;il-..  li\  .liicci  c\|iciiiiicnl  i  i-  ilciliirtcil.  .'icl  the 
anii.iiiil  111'  the  reiiiainiiiii  i-nn-tit  uciii>  i-  le-iali-ulalcil  mi  tlic  l,a-i- 
111      HHI.       .\ii.     1     (li!     ihi|.,    -Iiiiu.~    th  ■Irelil.iiie    riilii|iii-itiiili     i  it' 

the  >iiirateil    |in|li.iii   i  li'   the  -peril  ,        ',i   |iul    it    aiiuther  ua\. 

it    rcinc-eiit.-,   c\re|il    ill    the  ra,-e  1 1,    ,,  v    ihe  ;iili  litii  m-   iiiailc 

til  the  liiiie-ti'iie  liy  the  izi.'initc  iiiaiiin;,  ..  ti,>t  .~tai;e  ul'  altei- 

.atimi. 

'I'lie  lurk  I'lilitaili-  :;i-."i()  pel  relit  i  it'  ralrite,  leaxilii;  ri."i-.')(l 
pel'  rent  i  if  -ilir.-it  e-..  I'lii-  -iliiateij  pnitiiiii  i  if  the  link.  a<  will 
lie  M'Cii  li>  i-iiliipaiiiiii  aiial\>i~  .Nu.  I  <  :i  i  with  .\ii~  ■_'  aiel  .;.  liears 
a  general  le-eliil  ilaiire  tu  the  n  ililpi  i-it  ii  ill  i  if  the  t  w  1 1  latler  lucks, 
uhiili  repie-eiil  the  -nli-eipienl  -l:ii:e-  uf  altcratiuii.  the  peireiit- 
aiie  1-1    -ilira   heiiii;   pi  .arl  ir;ill\    ii  leiil  ii:il   in   all   i-ase~, 

.\u.  J  i-  the  aiialy.-i-  uf  a  1'  piral  >periiiieii  ni  the  .■iliipliil  lulite 
l-ee  ri:ilc  ,\  \  I  wliirli  ;il|clli:il  e~  with  tliiti  li.'ilnU  uf  the  liiiie- 
stiilie  at  .Maxwell-  riu-~iiii;.  jt  lepioelit  -  :i  xtuihI  ,-t;iL:c  in  the 
.■ilteraliun,  llii>  paitiriiLar  -pei-inieli  l.eini;  pi  :irtir:ill\  flee  tiuiii 
lalrile,  Iniler  the  liiirl  i  i-rupe  it  i-  -eeii  !u  lie  ruiiipii-eil  uf  liuin- 
lilemle  ami  pyiiAene,  inure  m'  Ic--  ruinpleiely  icplaiiiiL;  eaili 
ulhei-  ill  ihe  alternate  h:iiii|-.  Iicelhei'  willi  a  ruii-i.leral  le 
:ill,unnt  uf  -rapujile.  pl:i;;iuila-e.  ami  mil  w  iniieil  fehUp.u-,  The 
i<iek  ,.1-u  riiniain-  many  miniile  luiin.le.l  L;.:iiii-  i'\  -pi  ene 
sralleieij  e\-ei'\' \\  liel'c  thium;h  il,  hill  huhj-  m,  jiun  uie.  .mil  liu 
liiuiiir. 

Nu.  u  i-  'lie  ;inal\-i-  .  if  a  haiiler  \alicl\,  I -ec  I'kile  .\  \  I ) 
lieili'i  :i  ixpiral  .■iliiphiliulile.  .-inii  ivpre-enliir.;  the  l;i-l  -Iat;e  uf 
llie  rhaliue  It  urnn-  a-  all  inrlil-iun  in  the  L:i:imie.  in  ihe  -;ime 
-evil-  ul  e\pii-iire-  a-  lli.-|t  Irum  whirli  llie  i  il  hef  -peri  iiieii  -  w  ere 
'akiii.  The  liehl  i  el.at  iun-  -huw  ih.'il  il  ha-  lieeli  ileii\ei|  fiuiii 
\;iriei\  Xu  L'  1 1\  ai  h  ii  I  iunal  all  eral  iun.  I 'ii.  ief  l  he  mii  r.  i-rupe  il 
I-  -cell  111  ililter  -umewlial  fluiii  N'u.  L'  in  -Irmiiire,  llie  imlivi- 
ihlal-  uf  the  -e\eral  n  ili-t  il  iielil  -  -huwiliL:  a  le--  inalkeil  leml- 
eili\     tu    a     luiniiicil  unililie  ihali  in  ihe  r:i-e  uf   .\u,   ■_'.       In    lii,     .1- 


nil) 


i:i.nl.(»;l(   \|,    >i  |i\  |;v,    i   \\aI)\. 


aloKical  (■(,m|i(isiti.iii  also  it  prosfMits  r(rt:iin  ditTcrences.  the 
l.yroxeiip  ami  sc;ip<,litc  liaviin:  .lis;i|)|.car(>(l,  iiinl  :i  rcitain 
aiiKniiit    (if   hidtile   having  liocii  developed. 

A  coinparisoii  of  the  analyses  shows  that  the  Kiiiiiite  at  (list 
transfuses  into  the  liniest<ine.  silic;i,  alumina,  o.xide.s  of  iron, 
anil  magnesia,  -.vith  some  alkalis,  and  a  small  amount  of  titanic 
acid.  .-\s  the  altei-atioii  proj;resses,  all  these  constituents  con- 
tinue to  increase  in  amount.  Hut  in  these  hiter  stafres  of  the 
alteration  the  alumina,  o.xides  of  iron,  and  alkalis  are  added  in 
relatively  ;:reater  proportion  than  the  other  constituents,  while 
no  further  addition  of  mannesi,,  or  |ii,|(.  takes  place,  the  propor- 
tion of  these  I'onstituents  remaining;  essentially  the  same,  the 
carbonic  acid  escajiinf;  and  carrying:  the  rest  of  the  lime  with  it. 
This  means.  si)eakin<r  ,i;enerally.  that  pyro.xene.  and  some 
.scapolite.  were  first  developed  in  the  limotone.  and  that  later, 
feldspathic  con.stituents  increased  in  amount,  the  calcite  present 
I'cinjr  removed   in   solution. 

From  the  calculation  of  the  noiiii-  i;iven  on  page  107  it  i.s 
seen  that ,  speakin,-;  f;enerally.  .\'os.  1  (I,),  and  2.  have  the  following 
mineialoj;ical   composition:  — 


|-V|il.-|i;ilhic  i-olislilui.iits 

I'yi-ii\ciiic  (iron  iiiiiiriii-siiii  cuiisiiUKMits 
Iron  ores 


Water 


No.    I    (I,)  j     N,,, 


111(11)1) 


ls-.->7 

•  17 

.!.-. 

ifi(i;i 

2(i 

■js 

;ij() 

.") 

-'7 

lis-  11) 

Its 

'.Ml 

1  lili 

1 

nil 

!l'.»!»0 


Hurin;:  the  .-hamre  of  .\'o.  I  into  .No.  J,  .and  tlii>  into  .\o.  ;{. 
the  inforinati  ,,  affoi'ded  liy  the  analyses  hears  out  that  olitained 
fi'om  ihe  .-tudv   of  the  thin  sections,  showing;  that  there  has  l,een 

a    \ci-\    considi'i'alile    i-e-a!r,anj;ement    ai iir   ihe   con.-tiluerils   of 

the  rock,  for  iiist.ance.  as  >hown  by  the  fact  that  while  the  alumina 
and  alkalis  incrca-e  in  \o.  J  and  .\ii.  :{.  i  hcie  i>  not  :t  corrc-poii.l- 
inj;  increase  in  the  total  .amount  of  silica,  the  silica  thu>  iei|uire.l 
to  make  .additional  feldspathic  coirstituents  l.einir  set  five  \,\  some 
111  her  reactions  jioini;  forward  in  the  rock. 
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It  seems  aNi)  t!i:it  al'ler  the  (leveli)|iiiieiit  of  :>  certain  per- 
ceutaKc  uf  silicates  in  tiie  iiiiiestuiie.  as  shown  in  .\'<i.  1.  d'-'iiij; 
wiiicii  luiM-ess  the  carlMiiiic  acid  was  e.\|ielleci,  ami  the  lime  com- 
liineil  uith  it  used  in  the  |iroducti(in  of  new  mineral",  no  further 
lime  was  li\eil.  In  the  earliei'  -tajje  the  waters  fiiveii  off  hy  the 
jtraiiite.  ha\ini;  accomplished  the  traiisfereiici-  of  material  into 
the  limestone,  \r.ty-c'\  olT  with  CO.,  in  solution.  In  the  later  staf^es 
ot  the  alteration.  howe\-er.  these  waters,  while  contiMuins;  to 
deposit  silicates  in  the  limestone,  made  place  for  these  latter  liy 
cariyinji  off  carl>oiiate  of  lime  in  >oluiion. 

.\s  will  he  .-een.  the  dilfciciice  in  chemical  composition  lie- 
tween  specimen  2  and  specinjen  :>  is  very  small.  The  more  hi-^hly 
altereil  rock.  .No.  :>.  i~  r.-ilher  richer  in  iion.  inaKiK'sia.  and  alkalis, 
while  it  is  consideralil\-  poorei-  in  lime,  and  I'oiitains  less  chlorine. 
These  ditVerences  are  .-een  to  represent  a  slijrht  increa.se  in  the 
proportiiJii  u\  hornlilende  .-ind  oithoclase  present,  and  a  decrease 
in  the  amount   of  pla^ioclasc  and  scapolite  in  the  ro(d<. 

It.  lor  !.■•  purpose  of  com|iarins;  the  com|io~ition  of  these 
alter.ation  pii'ducls  with  that  of  ii;neous  r<Mdss.  the  norms  are 
calculated,  ilie-,.  ari'  found  to  lie  as  I'ollows.  .^ince  .\o.  ;i  is  es.-en- 
tiall\  t  he  s.ame  a-  .No.  2.  the  noini  of  the  latter  rock  niav  lie  laki-n 
to  i-epi'csent  li'plli  specimens,  alul  with  it  i-  j;i\en  the  noi'm  of 
the  silicalcd  porlioii  of  .No.    I    (.No.    1    (li).l 
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Iii    the   i|il:iiitil:ilivc  (•|.-i,-,~illcalinii    ih,.   i,,,-!.,-.   t  licrclnro,    liavo 
tlic     I'lilli.uiiii;     |ici>iti(iii:    - 


\  ..    I    '], 
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AllMTUllOM' 


\% 


Whili'.  llicrrh.ir.  the  (|ii,iiil  itat  ivc  (■|:i--ilirat  ion  i>  intrmlcMl 
Ici  a|i|.l.\  ..lily  l(.  imiciii-.  iMi-kv  ihi.  final  |.ni,|iici  ,,t'  the  inrla- 
iMoi-|>hi>iii  ,,l'  ihc  liirir-iiiiii..  when  ri.ni|iarc|  with  ii;iic.Hi~  I'lick-. 
ivadily  faki's  it-  place  as  an  aiidn-i'.  a  ui(iu|i  uliicli  inclii.lcs 
■■lany  lo'ks  wlii  ■!,  aiv  I'Diunioiilx-  known  a-  .lioritc-.  naMiios. 
Iia>alt~.  ilialia^r-.   anil  (■--cxiic^. 

I  oi-  |iui|ioM.-  ol'  coinjiaii^on.  iIh^  anal\-i.-  ot'  tin-  ani|ihiKo|ii(. 
(No.  _'i  i-  liciT  iipcaKMl,  toirctlici-  with  llic  anal\-(-  ol'  loiii'  tiiic 
ii;ncous  i-ock-  which  have  l.ci-n  |ii-o(|uc(v|  liy  thr  -o|i,|ilicaiion  of 
niolicii    niai;nia~. 
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'■        \ni|i|iiiiii|itr  rr-ultinir  iVoni  1  lie  .iltci-.-ii  imi  nf  linir-toni' 
\la\ucll-   iiii-inu;.   lot    ">.  cncc-ion    \l.    ii  lu  n>l,i|.  .  i|  ( ila i-.-in. 


<  Milaiio. 


i.i.iii.iii,  V   .11    II  ■.Liiiiiiri  i\    wii   i!\\(i!Mii    \i{i;\-.  iiM.    lii'.t 

II.  Oil.  i-uttinj;  liiiir-iiiiic,  jnt  I'T.  ri.nr(-.>ii m  \lll.  tnun- 
.-hip   lit'    Mctiiui'ii.   (>nlaiiii   i-cr   p.    I'p'.'i. 

III.  <i:ililiro.  near  l'>apli-in  ii\i'i',  .Miiiiic-uta.  I'.S.-X.  (Wail  — 
uoilh.   llcuj.   Siii\cy   111'   .Miiiii.   '_>.    |i.   7'.>.    Iss7i. 

1\".      lli'iiilc      \'>]<i  'rilulicr  i-icck.  Cia/.y   iik  mill  aiii.    .Mnutalia 

iWmUV.  Ml. II.  r.s.c.s.  i4s.  \,.  i  ii.  iviTi. 

\".  .Noiiiial  l!--~c\itc  Miiiinl  .liiliii-nii.  (^iii'lii'i'  I  Ailaln^  - 
•luiir.    of    CiM.I..     April    .\l,-i\.     l'.lli:|i. 

Kvi'li  ihc  -ilicatdl  pirrliiiii  iif  llic  lialf-ahc-ifil  llliir-lciiic 
(aiial\>i-  I  ilii  I.  whii-li  ill  the  (|Ualil  itat  i\  i'  da^-iliiMi  ii>n  wmiM 
tall  miller  .\iivci;;iia-i'.  Iia<  rcMaili  i,i;iiciiii~  iiii-ks  vvliirli  a[ipliiac'li 
il  lallii'i'  i-|iiscly  ill  riiiiipn-itinn.  alllniuuli  it  i~  lii;:lii'l'  in  liiiii'  than 
ali\  ii:ii('ini>  icirk  uhii~c  ai:al\'>i>  lia>  lu'cii  hit  liciln  ici'iinlcil,  a- 
cinpliasizccl  liy  the  lact  llial  akcrinariitc  ap|ii-ai'-  a>  a  ^lainlanl 
iiiincial  ill  it>  iniiiii.  'i'lic  Inlluwini;  i^ncnii^  inrk-  ii'-ciiiMr  ii 
inci-i    i-|iiM'ly: 

I  II  III 


Sill, 
.\|.(l 
l-V.o,. 
F.( ».  . 

CmII  . 
.\a  .(  > 

K.n 


IS- 11         liil.'i        ir.  Ii; 

jli'.K  Ki-.")?  Ki-Mi 

:Mil         .'iL'ii 
TV.'  si.-,  IM 

I    ss 

.•)  i;7        I-'  ii:i       iiiio 

17-7.'i         I.".    1".         1".  71 

IS.'  l'.!i.l  Ml.') 

(I'.'id 

:i  111 


inii'ii:!      Hill' 


i.l'.l    is 


I.  Sail.->iiril('    Tallinn.    N'llciii.    .Ndi'ua}'. 

II.  llypcr.-tlicnc    .iralilnn.    I'lal.     Uiis-ia     (I wili-nii      l.o- 

.-iii.i:    <i.  sli.  .lu^hiiii  Sai)-.  Iiiiip.it.  ntnn  p,  itiiii. 

III.  Cialiliin  (Hut  iVcslii.  l.auiiiiii,  ( iiccrt'  (K.  l.cp.^li.-^  — 
(Icol.  \  .   .\tlika.   Mciiiii,    IV.C!.  p-  !IS). 

Ill  ciililicMiili  with  tlii.-  altciatiiili  it  i-  .n  lie  tinlnl  that  the 
ciialif;!'  i>  iiiit  mil'  111  -iilutiuii.  III'  iliur-timi  ul'  the  linie-tmii'  li\'  the 
ftfallitc.  loi'  1  he  iVaiiliif'tit-  pii'-ci\  ('  their  -harp  ainl  well  lelini'il 
I'lirin.-.  e\cii  ulieii  the  altcratiuii  i<  c-iiiiiplete. 

The  liiiie>1iine.  away  iVulli  the  ;;rallite.  i-  a  uhite  rj-y>t  allilie 
liiaiMi'.     rciiitaiiiili;;    .-eanely    any    inipiirilie.-.     and      elTerve.-i-illL; 


no 


ll<)UltlJ5 


<iK')i.(Mar\i.  si'ii\  i:y.  ckwda. 

f.-My  i„  f,,,Kmo„ts  with  n,l,|   .lilut,-  livln.-hlori.-  a,-i,i 
tlK.t    ,t    IS  a.l   (-.s..,>ti;,lly   pun-   railM.Mal..   ,,C  li,,,,-. 

JI-^n.m,..of,lusl,.,h.,lith   has,..,,   .,....„  aMah>..,|.  l,ut  is 
•'l'l'-l-lMnv,„,.s,.,„iaiiy    ,h,.  ..„„.. ,„.i„„„  ..  „,a,    of 

"" V"  J'-'"'""    ■''•■"""■"   ''■•"l"'"'!'.    th,.   analvM.   ,„■   .h„l,    ha,    .l- 
ready  hccn  y:i\cti.  [ 

'n-  .•hanires  are  the  result  of  the  truusfusi.,,,  into  , he  htnestone 
oi  ^-..a,„  ..o„st,tue,Us  uhieh  are  at  present  i,.  ti,e  .rani.e  ,„a.,na: 
A   .einarkal.ie  la.t   u,  .■o,Hu..xio„    with  the  alteratio,,  is  that   the 

.nmne  ,s  an   a.M,l   vanoty,   eontainin.  a   very   Mnall   a, „„    of 

"""  e  a>  ,ts  only  l„>,h,.ate,    a„,l   has,  no, withstan.li,,;:  this  faet 

-|.>tu..,l   un,,   Uh.  hnu.s,one   no,   only  siiiea.   alumi,^ 
l-l|>.  M    MMuht    he  expeete,],  hut  also  lar.e  an,oun,s  of  „,...- 
.-..  an,l  iron.     Th..  liu.estone  evi,le.  -Iv  fixe,!  eer.ain  exhalatio,; 
-;'  -I-  .^ranue  ,na,u,a  in  nOatively  ,r,   ,,<■  ahun.lan,.e  than  others 
fN-rl.n.   a   sp,..u.s   ot    selective   ae,io,>.     Many    .-ases   have   heeti 

.  .-nl-l  >M  wlMel.  the  ,,.a,me  ,Ma.u,a  passe,M,y  aifferentiation 
'•  a  , al.hr..  In.t  he,.MlK.  .ra,,i,e  retains  its  normal  eharaeter 
'"""•••'"■'-•'•-''.•'t   the  same  time  ..han,es  the  limestone 
'•'t..  a  rock  havmji  the  .•oni])osition  „f  a  -ahhr... 

Tha,    siuular   ..han.es   are   l,r.,u.h,    al.ou,    l,y    the   a.^tion    .,f 

•Mi  ,na,M,as  u,..,n  h.nestones  elsewhere,  is  shown  l,v  tw.,  o,.,.ur- 

".,.-,.es,.-,he,ll,v    Ken.p,  an.i  one  l.v   I.in.l.ren.'     The  lirs,  is 

;    n  IJ.M  ,1,,.,     ,„   .heS,a,eofTan,auhpus,   Mexi,-...   the  se,-..n,l 

">'n   Moren,.,    .W,na,  and,!,.,  thinlfr White  Knoh,   l.laho 

1"    =.1    ...^es    hiuhly    aei.l   intrusive   r.,..ks,  ,,uar,.  porphvries.    or 

^""   "''"""'■ ■|'''>'"— yl'-i'.in>n.peue,ra;..,llinu.s,ones 

M  H'l.  ares.,  pure, hat  thev.. an  yiel.lhul ■  „.,  .a.^net  .,f  ,  hem- 

M-hes       1„  ea,-h  ..ase.  the  i„trusiv,.s  have  .levelop,..|  i„  ,1„. 
"" -  '■'r.:ea,n,,unis  n,,,  ,,„lv  ,,r  .i„  .^i, 


li,iie- 


lllt      •■iKo     .,f     ;,|1     \v, 


lumina  Lsai'iiet  i,icr.,s-iila,-ile). 


""    i^anie,    (an.h-a.li,,.).   sh.,wi„.   ,ha,    the  a.i. 


of 
lie 


"liT""\,    ';        '7'::"-'"'    ""■'    ""•    InneMo,,..,    Iar.e    a,„oun,s 
:'    -   -J'^"-  "'"'   '''^"i'   ^^I'iHi   th,.  li,„eMo,„.s  ha.l  hxe.l    in    t 
form  ol  j;ar,iei. 

-"'<■  •"-i..u'.v,  v„i.  II    x„,   ^;,';,-;^;i^_'';';.'-'<"<'.''i t....,,.-,.,.. vn,:...  i-:,,,,,,,. 

t^'"'V.    .1.    r.     Tr,n>.    A,„.    h.M.    Mini,,.    K,,;:.      ,,,1.    xx.v,.     ,,     ,.,< 

4:i.,>.ri'i  ■'"■  ''■  '■•^-  '■"■'"-"•'''  '""-'■>■■  i'.ot..ssi„„Mi  P.,,.,  x: 


T??^^^'  .■  X«fe  ■- ;-.  ^-i-^. '  ..*! 


(,i:i>i.(K,v  iih    II  M.im  i(iii\   AM)   II  \\(  mil  r    xki  \<,   ont.    Ill 


Kcin|i's  ciiiicliisicitis  !■(  iiccriiitiii  tlic^t'  (K'curii'iii-cs  px;ti'tl\ 
ci»ili(iili>  with  tlinsc  rcaclKvi  from  a  >tuily  of  the  ucciiiiciiccs  in 
the  Halhiiiitnii-Haiicriift  area,  as  shewn  liv  the  fcilluwiiit;  •|Uiita- 
timis  ficini   the  |ia|ici'  ictVncd  to  ahovc:- 

'■  First  of  ail  the  (lucstion  may  lie  laiscil  as  to  wlictlicr  tlie 
priii)tivp  lias  mcltcil  into  its  siih^taiicc  siitfiricnt  liiiicstoiic  to 
yipl<l  the  /oiic<  wiiicii  ha\(>  then  ciy.-tailizcd  out  fiom  I'u-ion. 
This  vifw  is  opiiospd  hotli  hy  the  >liar|i  i-ontads  alTonlcii  l>v  I  hi- 
prw|iti\c  aiiailist  the  irai'iict  /.ones,  hy  the  vaiiahijity  of  tlic  /.ones 
in  mincrahmy,  and  jjy  the  larl  tiiat  the  nci'i'ssary  ingredients  of 
aiidiadite  would  not  tlieicliy  Ik^  alToided.  In  almost  all  cases 
the  ei'u|iti\e  is  a  hiudiiy  acidic  rock,  a  quart/  |ior|ihry,  or  ipiartz- 
dioiite  )ior|iliyry.  I'iie  percentage  in  iron  is  vei\  >iiiall,  far 
helow  the  i'ei|uii'ements  of  the  iron-limf'  ijarnet.  and  the  'ieneral 
conipositioii  not  at  all  adapted  to  yield  the  zones.  On  the  con- 
trary, we  aiv  iiresistihly  led  to  the  conclusion  that  from  the 
intrusive  rock  lias  c(.me  either  hiirlily  heated  watei-  Lra-,  or  hiLriiiv 
heated  watei'  itself,  in  the  cio>iiiLr  sta;;cs.  and  that  one  or  lioih 
of  tliese  have  liiouiiiit  to  liie  limestone  the  silica,  iion  o\ide.  ;ind 
alumin.a  foi-  the  priuluction  of  tlie  lime-silicates,  .\fler  the  pro- 
duction of  the  ?:ariiet  and  ils  as-ociales  was  ucU  umler  w;i\'.  t  hey 
lu-ouLrht  in  also  the  copper  and  iron  sulphide-,  which  ai'e  the 
conunonest   ores. 

'I'he  >i!ica  a'lil  the  other  di.-solved  m.aleiials  did  iiol  wander 
farthei'  from  the  eiiipti\e,  liecause  the  limestone  promptly  inter- 
cepted them,  and  locked  them  up  in  silicates:  hut  imdoiilitedly 
C'iirbonaled  water  and  carlion  cliii\i(h'  j;as  were  \ieldeil  in  i;i-eat 
quantity.  :ui  infeicin'e  which  falls  harmoniously  in  line  with  what 
we  know   of  \iilcanic  emissions." 

'i'lipse  i(i(dvs  will  li(.  refeii(>d  to  a'/ain  in  that  section  of  the 
report   dealing'  «ith  amphiholites. 

l-'arther  to  the  east,  .aloni;  the  s.ame  contact,  on  lot  Hi,  and 
airain  on  lot  1.").  on  the  line  lietween  concessions  \  I  and  \  II. 
the  pyroxene-scapolile  ;;iieiss  is  ai;;iin  x\ell  e\|iosed  and  can  lie 
seen  passinir  into  the  limestone.  .\t  the  latlei- localitx.  !iowf>ver.  a 
certain  amount  of  epidole  is  present  in  lai<:e  plains,  ;;rowini;in 
the  scapolile. 

In  this  comie.\ion  it  mav  he  mentioned  that  a  pyroxene- 
s  .ipolite  .uiieiss.  holdinn-  a  coiisideralile  amiMint  of  microcline.  and 
idmost  identical  in  charactei-  to  tho.s(>  alreailv  descrilied,  hut  some- 


lU 
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uliat  r,,:„-.,T  in  oi,,i„,  j,  |-,„„„i  ,„  ,|.,.  ...jj. „.,.„,  ,,„,,|^|,||,  ,„■  ^,,,„. 
""""I',  l-nni,,^  a  li.-avv  Land,  uhirl,  ,-,  ,,.,,-  1>,,„.  |.,K,.  ,„,  ,,„, 
">  ■■'>"!  1-'.  .-nc.->i,„i  III.  H..,,.  aL;,-,ii,  it  n,r,n.  tiankin-  a  l.an.l 
"1  nv-talliii..  in., .■-I,,,,,.,  an. I  ,-uI  l.y  .^,val  ,liiu-^  o,'  |,.-,:,al  ih-.  an.l 
1-  near  ||„.  niai-iii  „i  a  manilr  ina.".  in  ll.i-  .-an.  i|„  \nMiiil|„T 
l':"''"li'l,.  in  il.i-  >,-a|..,|i„.  ^n.M-  al-.  ,1h.|v  av  linlr  Land-. 
lay,.,-,  aihl  Miin-,,;-  il„.  ,-,y>lallinr  linu-Mnnr.  ulii,!,  Mill  >mvivr. 

■■""'  ■'"  ~'-'-''~  "''  '!"■  'ianMti,.M  n-uu Fork  I,,  anuih,.,-  .an  i>c 

"■■■"■'•'!;      Tlir  r,,rk   ha>  .a  Mir:.k..l  u,-  l.an.lcl   -I  ni,t  iir,..   tl,r  .lir,.,- 
tinn  M,    wlinii   conhiiins   in  ij,,.  n,.,,,.,.,]   ,,,.ji^,.  ,„    ,|,,,   ,,,,,. ,,^  ^   ■  ^^^^_ 

'llMiic-t.  an.l  uhi.-l,  i-  ,..anM..i  l,v  luc  n...r |,.-,  ,„.r;..,-tlv  |,,aiall,.| 

■';.■'■'""'■""•'"  "I  '!"■  '■"M-lilwrni-.  rn.i.T  th,.  ,ni,n.-.r,,!„.  ,|,i- 
I'm..  Lake  r..rk  i-  >,.,.n  t..  1...  r.,n,p,,M..|  ,,l  |,yn,N,.n,..  l„.rnl.l,.n,l.-. 
-■•apnlii,.,  nii.i.M-linc,  -phone.  t.Mirnialinc.  cpi.l,,!,..  an.l  apatit... 
l'.vrn\<-nf.  -.•ap..|ii,..  an.l  niicr.K-kn,'  arc  i!„.  .hi,.!  .■.,n<tituci'-^ 
II..inM..n.|,.  i-  1,.-  .al.un.iant.  Th<.  „t\,vv  .-..n-niucnt^  arc  a,- 
.^•■-<..ry.  .\.,  pl.aMi.M-la-c.  ,ir  .piart/,  u.a-  prc-cni  in  the  -li.lcs. 
All  ih..  r..n-litu,.ni>  .arc  i.lcnti.al  in  characu'r  uiti,  i|,.i-<.  .Ic- 
-'■nl.cl  in  the  (;iani.,r.r:in  r.„-k.  In  tlic  thin  -(Mii.m-  al-.,.  the 
n"k.  .allh,H:-li  l.an.le.l  in  c-hara,-ter.  is  >,>cn  t.i  p,,<-cs-  the 
ni.-.-ii.-  -Irn-'ture  l,cf,,rc  rclcn-cl  I...  the  -n,i„s  ,,f  pvroxe:ie  hciui; 
"'"•II  i"iiii.h.,l  in  l-.,rn!.  an.l  none  „i  the  minerals  u'itli  the  ex.^ep" 
ti.m  ol  some  nf  the  cpi,l.,te-,  havin-  any  appr.Ki.'h  I,,  hlhrniorphic 
ilevcli)pnicnt. 

<»n  -.Mn;:-  n.,nl,  Ir.m.  Maxwells    crossin-    lr.,n.  the  lin.c-t.,ne 
l'-"i'l  nit'"licl,.,.|y  .,i,|,c(il;.ni..r-an  l.ath.,litl..  .m  c.,ncessi.,iis  X 

■""'  ■^''  "'  '''■■'• ■-•Ill-  I'.v  tilt'  I".'h1  which  runs  t..  Hark  lake,  the 

L^rannc  i-   -e..n   I,,  Lreak   thn.uiih   the  alt.M-e,|   -e.|inict,tarv  series 
Just   .les.nhc.l,   .an.l    1.,  l,c   tille.l   with   in,-hi-i..ns  ,,f  a   .lark  hasic 

r..ck.  which  in.-lu-i.,n-,  whil,.  1 c  iniincr.„is  in  -.,n,c  pla.-..-  than 

111  .ilhcrs.  l,,rni.  in  that  p,,rti,.n  .,1  tlie  l.atholith  travc.se.l  l,v  the 
Hark  l.aker.ia.l,  al..,ul  ..nc-lialf  the  whole  mass.  In  the  lid. I, 
tl.cs(>  in.-lusi,,ns  prc-<.nl  every  evi.|cn,-c  ui  hein-  n.  relv  .Icta.-hc.l 
masses  ..i'  the  inv.a.lc.l  r.wk  whi.h  have  l,ccn  fh.atcl  awav  in  the 
■  "«'vini;  nranif.  niaiinia.  cx.ac'ly  as  thcv  arc  .m  the  eastern  -..cti.m 
()fthlsl,alholith.,nthcHu.-kh,,rnr.,a.l.  a-.lc-,.ril,e.lal.oVe.  They 
al.-o  arc  usually  lillc.l  ui,h  little  v,.ins  an.l  strin-s  ,„■  -raniti',- 
material,  whi.-l,  travcr-c  them  in  .all  .lire.-tions  aid  -cn.'r.allv  have 
a  s.imcwhat  hanh-r.  an.l.  t.,  use  a  term  cmplovc.l  l,v  the  rreiich 
Keoh.iiists,    a    m..rc    -raniti/.c.l    appcar.amc   than    the'  .■.mphil„,lite 


»ifi"r7- 
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.•ilin\c  ilcsciilicil;  liiit  tlicy  iic.|ueiitly  n.-ciir  ill  |Mi-iiiiins  uhii-li 
U'uxf  |ini:ti<:illy  im  ilmilit  lli:it  tlicy  :iic  ilctiu'lic.l  Irii'.'iiicnts  ui 
tlu'  luck  in  (|U('stiiiii. 

S|MM-iiiii'iis  t'ldin  ilircc  of  \\\v<v  inclu-idiis  ucic  cullcrtcil  ami 
cXMinincil  niiiici-  ihc  iiiirnisropc.  'I'lic  Innilitic-  Iium  wiiicii  llipv 
uciv  taken  ucic  :is  f.illuus:  lot  7,  coiiccssiKM  \III:  Im  •',.  {•(in- 
cissinii  \I.  Im.iIi  III,  the  Haik  Lake  n.aii:  ami  lul  lu'.  ciiiici  s>iiin 
Nil.  on  the  iiii'nl  liixcr  mad     all  in  the  tii\vn-'ii|i  oi  ( iianiuiiian 

'I'licy  were  luiiml  to  l.f  [nai-t  icallv  iijcntical  in  niincraio^irai 
Ciini|io>iii(in,  ahhiamh  lliaT  I'lmn  Jul  ti.  riiiii-i'»iiin  \l.  ua>  nnirli 
lirhi-i  in  iiiiii-niairncsia  con^lituciit-.  'I'Iicn-  arc  cuniiiiiscil  ol 
li'ii-nlilcmlc.  Iiiotitc.  mi  liodaM'.  |ila;;iiicla-('.  ami  i|Uail/.  uiih 
Vci-\-  .-iilidViJinati'  aninunts  ot'  a|>atitc.  >|ilicii('.  anil  irun  uii-.  'j'lic 
lionililcmic  i~  iijentii-al  in  rliaiai-tcr  willi  thai  luuml  in  the  |i\  n  ixcnc- 
.-<-a|iolitc  j;i'.c'i>>,  aiiil  in  tlic  |i\ro.\(-n('-t'clils|}ai-  iinci--.  l.ut  it  i- 
rclativcly  nim-c  aluilnlalit.  'I'lic  liiutitc  is  n.Mlall\  lr~-  al'nmlant 
than  the  iiornlilcnilc,  'I'lic  nitliorJaM'  and  |ilaj;iucla,-c  van  in 
relative  amount.  'rii(>ie  i>  hut  little  ((iiallz  iU'e^elit.  ami  nu  i-aleite 
or  scapolile  was  tuuiiil  in  an\-  of  the  >|ieriiiieii-.  The  |-iirk>  |ire-ent 
a  foliated  ^tiurtuie. 

These  inrlusion~  thus  rlii>e!\-  i-e-ernlile  the  nmre  altered  of 
the  two  varii'tie-  of  ani|ihiliolite  of  which  analy-e-  aie  i^ixen  on 
pa^e  Hit.  The  •ivro.xene  has  di-appeared.  lieiiij;  displaced  liy  horn- 
blende,  and  liiotite.  'j'lie  scapoljte.  if  iiii<;iiiall\-  pioeiit.  has  l.een 
replaced  hy  phiirioclase.  and  the  amount  of  potash,  feldspar,  and 
(luartz  has  been  increased.  The  rock  from  lot  ti. concession  \T.lieiiii; 
very  dark  in  colour,  and  consistinj;  es>entiall\ nf  honiMemle  and 
|ila«ioclase.  i>  now  a  typical  amphiliolite.  like  that  which  occui- 
so  commonly  in  the  liaTliolith  el-ewhei,'  in  this  and  other  l.aiiren- 
ti:in  .areas.  The  other  two  rocks  are  relatively  richi'f  in  felil,-par. 
and  thus  hfjhter  in  colour,  and  contain  more  orthodase.  lieinj;  thus 
ilitermeiliate  in  char.acter  liet  ween  amphiliolite-  and  ,nre\  f;nei>-e-.' 

In  tl'e  soiithwe,-t  e.xteiision  of  'his  Katholith.  in  thi>  diMru-t 
aliout  (leleil.  and  o\ei-  the  southei-n  lioumlar\  of  lialil^urton 
low-isliip  to  ivinmount.  j;rey  uni'iss.  in  man>  place-  closely  re-em- 
Miiif,'  the  amphiliolite,  fmins  the  surface  of  the  liatholith.  and 
is   cut    throUflh    liy    much    jlianile.    .i;neis<.    and    pegmatite.      This 

'Sec  I,.  C.  (iiatliiii.  -  (111  llic  l'clrii!;r:ipliii-:il  Uchit  iiiii>  nt  ihc  L-ninntiiui 
l.iiiicsldiicMinil  the  finiiiitc  ill  the  rii\\r>lii|i  ut"  ( ;i:iMiiii;:aii.  Ilaliliuiii.ii  i  ui.iiu  , 
Kiilariii.      •'.-ill.  Kit.  iit'.'^ci..  .l:ii!ii.-ir\  .  Hin.f.      i  \  nl    i\.  .Vu.  1. 1 
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i'-li)iic,  or  niaililt', 

■•   lullll'l   ciiclii,!.,!    iij 

(■\i  rcii.ch     rari'; 

i.'il    I'l     lie  i,'fii('r:il 

'ii'if<'  <  II. ,t 

..:  .    ullCIV 

v\(-t  anii>(it' 

I'  (it'  M<r  liiicn, 

,,,     I...:...  Iiav  . 

I   .'iti>     .',-   a    general 


Krc\-  Kiii'i-s  -iiiifwhat  li'-  ■;iaiiiti/..  . :  ilian  iiMial.  iv  a1  •iflcrt, 
illlcrlial|il<'il  will,  til,.  liiu,.,i.,i„.<.  .,■  u^  irl  l  l.civ  i- a -liiall  i'\|..iMiiv 
ill   a   ruttiii!,'   uIhtc   th..    Ilalih     t,,,,  .h    nuluay   .•...".•>    lli.. 

<icl<Tf   i-uail.      Il   -ccniv  thcict..iv.  th:,       n     |.i-  -,,iil  Ii,.|l v  cm.mi-i.iii 
where  the   l.;it  huhl  li   I.eiMiiiie^    aarruu    i.       .,    e.\)Mi,-iii-e~    reproeii! 
a  liMire  -iineilicial   [Mirlidii  ..!    the  iiitni>i'         ri   whii-h  the  loiitait 
riM  ks  are  relati\'ely  iiiiire  :.     iiidaiit. 
In  a  \ery  h  w   case-^.  m  .iih.      !■ 
tiiis  rcjjort,  fra>;iiieiiT.s  ni  wliite  • 
'■iiar-e  in  Ki-aiii.   I. ill   n..t   (ithe!>\is. 
tiie    jri-aliite.      Siidi     iicciiireine-.    a 
sii   iiiiich    Ml   that    liiey    iiia\    lie   ~aii 
.~ta!elneiit.  thai   when  the  m-aiiite  i     i 
hiiunl  til  niiitain  iiii-hl~i.in-  .it'  the  ' 
siii-h  ilichi-inn-  air  l.e-l  >een  i-  ahui 
the  southern  |iortioii  ..f  Kassiialnij;  I:  1 1,.. 

The\ve>terii  |Mirtion  of  this  extension  ,.  knowi 
'{'he   unel— ie   j;i'anite   area   al.out    thi       .ike   ,- 

rilli.  \er\  few  inchiMoii..  l,ui  ;i|,„|^  i  „.-.■  arni-  of  ll  ■  hike  ,  here  is 
•'  I'-"''  "I'  ill''  liaih.ihth  in  the  ton-  n(  a  I.elt.  almui  :i:,U'  a  mile 
uiile  uhic-h  is  liHe.j  u.tl,  incjusjoi,-  TlieM'  ineill>i.  .:i-  are  >ee!i 
in  the  maiiite  in  thi'  httle  i.-himls  in  i(,e  lake,  .-i-  \w|l  .,-  oii  the 
ro''kv  sho.,.~  ,,■.  eiMier  -j.le.  the  .•oiir-e  of  the  lielt  .-..inrii  iins.'  ,\i,|, 
tlie  Mrike  ..f  the  toliation  of  -le  ror  ..  Thi.-.  fr.ajrniem-lille.l  I.elt 
ol  i;!Mliite  e^,.::•nlly  niaik-  the  line  ..f  a  .irreat  e|.,|i!;;,ie,|  i.i.jv  ,.f 
'■'"■  '''Va.!.'.!  r.iek.  whhh  h.a.l  settli>i  liowii  int.i  the  .ii;.iiiie  from 
ali.ive  ami  u:i-  umler^.uiii;  .li-i(iiej;ralioii  u|i,.|i  the  maniti' 
>oliih|,e.|.      The  ;.'re:,t   majoi-jty  ,,f  I  he-i>  ilicluMoii-  ,,ic  ;iln|  ihil  .olile. 

'■'^      ''I'l'    l"'mii|injj:   till-   •rraliite   ma-<   .m   the   i,    iili.   hut    he 

""Mh  .-h.Mv  111  the  lake,  on  l.ii  !t.  ,-,,me-Moi,  |\,  aihi  ai;aili  m  luo 
f.lace-  on  l.it  S.,-.,|i,.e~Mon  \"l  .  I,l..rk~  .  .f  u  line  .•|\  m  allilie  liliie.totie 
i-Ui'h  a-  ihoM'  uhirh  ornir  iiitelM  rat  ilic  I  with  the  alli|  ihil  i.ilite 
elsewhere  in  the  ilistricn  ale  t'oiin.l  eml.e.i.ii  in  i  he  ^r.inile. 
'I''"'  iii'-lnsioii  ,,i  111,,  lii-i  ,,i,.mi.„„.,l  |or.-ilit\  ,-  :,!,oi.t  :;il  f,.,.t  ihirk. 
a/ni  while  \ei\  .-o.-irsi'  m  i;iaiii  i-  ),iiiv.  rohiainiiiL;  s,.-,iv|.|\-  ;,|iy 
a.|nii\tiire  oi  >jlieai.-.  It  i-  fhinkci  -ti  .me  sj.j,.  i.-,  ,1,,.  u-,, ,.,'.. 
"I  Ih-  l.ike.  ami  on  the  othei  ii>-  a  l.ali.i  of  the  iiiM\  -eihmelil  irv 
;jneis>  which  is  iisii.-illv  hmml  interstrai  ihe.l  with  it.  Then  i-ome> 
theKi-aiiite.  wlii.h  near  the  .■..in  art  i-  rai'.er  more  l.asic  than  UsUal. 
liUt   is  ..■   the  11.11  mal  type  a  lew  vaf.ls  au  ay.      'I'lie  im-|i|s|,,n  ,,1,  tl,,' 
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t':i>t  -I'lc  i>i  Int  s.  f..iirf--i..n  \  1 1,  j.  :,  i,l(,i'k.  till  li'ct  Unifi  aii'l  ti  left 
unlc.  Ih,;iiiiIi'i|  Ii\  the  u:ilc|--  ol'  the  hike  oti  •■nc  -iilc.  Imt  ciiiiiiit; 
iliri'cily  ;iK;iilist  tlir  Krnriitc  uii  the  iitlicr.  Thi'  ciintact  is  -har'!'. 
.in. I  iicitlici'  iipck  lociit^  any  cviilfiicf  «il'  lifinj;  inlliicnccil  l,v  the 
iithci 

W  liilr  llic~f  MCl-iiii'ciicc-  art-  V('r\-  iiitt'r<'.~tiiia;.  tlii'\  ale.  as 
lias  lici-  iiii'lii  iiicil.  \fiy  inm^iial.  ihr  ahiio-t  luiivcrsal  nili'  l.cinu 
tliat  tlh  liiiif-loiir  iiiMC  till'  (-(inlart  i>  tillol  uith  xai-imi-  -lln-ali'S 
wliii-li  liaNc  l.i'fii  lie.  i'lo|ic'.|  in  it.  uliilf  the  iMi'lu,-.|.in>  ai-tu.allv 
|i|i'~i-ii'  111  the  i^iaiiiti'  near  llic  r.iiitari  ari'  cnnipii^i'.l  nt'  ain|i|]|iMil- 
iii\  Ml-  i.t  -iiiiji-  ;il|ii-(l  r.ii-k. 

.\s  llici-i'  111-  uiilc  liicrriati'il  zcitics  alniiit  the  <rraliili'-{;ii('iss 
ii,itl|iilitli>  in  -i-\ci:il  |iail-  uf  till-  area,  ami  as  the  szialiitc-jrnci-- 
il-cl!  Clint;:  ,~  aliuii-t  fvcr\uiici<'  ^ic.at  niiniKcis  ot'  inclii-iMiis. 
the  c|U('-t|..ri  natuiall\-  pfcscnt-  itscll':  Il.a.-  the  i.'|-:initc-iiliri~s 
an\  where  aetu.ill\  .|i— ulveil  the  in\-a'leil  ruck?  .-^cM-ial  iic<-ur- 
i'-nce~  are  wiirthv  ni  ii..te  in   this  (■(iniiexinn. 

I'.y  the  -ide  dl'  the  roaij  rnnnin;:  west  fimii  <  iuiMlerh.tni.  on 
the  soiith  -  le  dl'  the  (  il.imnri;ali  li.ath'plith  .ahiii^'  the  line  ..t'  c, in- 
tact tii  which  le'erence  ha~  alleailv  heen  niaile,  ..n  lul  I'.lunthe 
line  Ket  weeti  cnnce-si.m-  \' I  ami  \  1 1  i  it  the  t(i\\ii-hi|i  ..f  (  Hamoiiraii. 
there  aie  ' ar^e  e\|Mi~iires  cit'  the  ^laniti'.  which  ill  -uihe  pl.accv  has 
a  ciiar>e  jH-Lrinat  itii' i|e\  elupnielit.  I  .ut  u!iii-h  elseu  hi'ie  pa---e-  mtu 
hne-L'iaine'i  \arieiie>.  with  irremiiar  liaml-  an^l  -tie.ak-  of  ilarker 
lia.-ic  ri>ck>,  the  who].-  haxiliir  a  p-ei|ili  i--t  ralilieil  character.  In 
ailjaceiit  expu-ure-  tlie  tna--  iiecunie.--  iiinci,  |e-~  iii-tinct|\-  -irati- 
l'i|-ni,  aid  the  lia>ic  i"ck-  l.i  .iDiie  \ery  ii'eLrular  in  ch.aracter  .-iihl 
>hape.  in  -"iiie  plai'e-  liic\  are  represeiif d  hy  -treak-  .ami  luinps 
(if  .lark  L'lech  iiialaclili'.  hol'linsi  luinclie-  i.l'  im ily  1 .. lenile  all  inch 
aia-.i--.  Thi-  r.ick  l'ia\-  awav  inlii  ain.ther.  which  -w.ailiis  all 
thrill  1^1 1  it  ill  the  I.  inn  .-:  lit !  le  arm.-  aid  -I  rini;-.  aliil  which  is  c.  im- 
pure.1  e--eiitiall\  nf  pale  i.'reeii  p\  r.i\eiic  aid  -ca|.olite.  the  relative 
piiip.  irtimi-  111'  t  he  t  wii  iiiiticral-  \aryiiii;  \ciy  cnn-iilerahK  .  iiiit  t  he 
latter  heiii^  the  iii..|e  alc.idant  i.|'  the  iwn.  'I'lii-  tuck  re-einMe- 
tlie  -c.apiilite  i;iici--.-  nr  a  Mifihil » 'li ! .-  almill  \la.\wcll-  ric--iiii;, 
lint  11  it-  turn  -eein-  i.i  pa--  iiil.i  th.'  tine-i^raiiiei I.  i|nartz-;'eann}; 
pe.Lrniatite.  the  wlmle  h.a'.iiii;  all  irreirniar  -ireakcl  -t  nict  nre  in  the 
ilirectidii  lit'  the  ireiici  i|  -trike  ut'  tli.^  ciiuiii!\  luck.  In  ..iher 
oxp.p.-ures  the  i;reeii  liial.icuhte  hainls  p  --  iniu  a  r.i.  k  cutiip.i.-e'l 
111'  ([uart/..   l'el.|.-par.  .ami   jiyriLXOiie.  thrminh    wh     h  can   he  I'uiin.l 
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small  scattered  masses  of  the  a.ljaceiit  crystalline  limestone, 
coiitaiiiiiij;  scales  ,,f  l,i,,tite,  ami  crystals  ..f  pyroxene.  In  tlioe 
cases  it  would  seem  that  a  partial  solution  of  the  limestone  in  the 
granite  had  taken  place,  after  the  formei-  had  been  tirsi  altered 
to  a  inalacolile  rock,  or  to  a  rock  comjKised  of  mala<-olite  and 
seapolile,  that  is  to  say.  into  a  rock  haviiij,'  the  composition  of  a 
pyro.\ene-sca polite  jrneiss. 

.\  second  occurrence  is  on  the  scjutliern  extension  of  Kassha- 
bo^'  lake,  in  the  township  of  .Methuen.  at  the  locality    before  men- 
tioned.     Here  the  banded  amphibolite  is  in\aded  by  the  jjranile- 
fineiss.  wnich  has  broken  it  into  fra>;nients.  and  |)artiallv  dis.solved 
some  .,f  them,  jiiviiif;  rise  to  a  greyish,  streaky  looking  mass  of 
irrcKular  composition,  much  liKhter  in  c.lour  than  the  am|ihib,,- 
lite.  and  darker  than   the  Kraiiite.  bein-,'  j;rey  instead  of  reddish. 
Three    stafjes    of    this    process    are    shown    in    the    photographs 
(S..e    I'lales    .\  \  1 1 .    Will.    an,l    .\l.\).       While   the     amphibolite 
IS    compoMvl    ,,f   Imrnblende   ami   a    feldspar    wiiicli    is    !rei|uenl- 
Iv     twinned      polysynihelically,     and     is     probablv     pl.a^'ioclase. 
with    a    ver,\     small    percentaKe    of    spheiie    and     iron    ore.    the 
structure    beiiif;    tUr    mosaic    stru.'ture    usually     fouml    in    these 
rocks,    the    -jivyish    nn-k    is    .seen     under    the    micro.scope    t,,    be 
biotite-fineiss.   which  contains,   in  addition   to  a  larne  amount   of 
liiotite.   both   quartz   and    feldspar,   the   latter  probablv    beinj:  in 
part    orth.M-la.se  ami    in    pail    plaftioda.se:  .so  that    the  «rey    rock 
has  a  <'onipositioii  interme(liate  between   that   of  the  aniphib,,|ite 
and  thejiranite.      It   pos.se.s.ses.  moreover,  a  typical  f;neissic  struc- 
ture, the  foliation  or  flow  structure  beinjr  very  well  marke<l. 

This  i(Md<  of  intermeiliate  character,  as  well  as  the  >;ianite 
it.self.  can  be  seen  to  have  been  forceil  into  fissures  in  the  aiiiplu- 
bolite,  and  thus  to  h.ave  further  hrokeii  u|.  the  ori<;inal  blocks 
of  this  ro,d<.  probably  havinji;  lost,  however,  in  sreat  part  at  lea>t. 
its  solvent  power,  owiiij;  to  the  fact  th.at  it  ilreaily  held  some  of 
th-  amphibolite  in  -olution.  These  franmenis  were  then  carried 
away  with  a  rollimi  movement  in  the  pa.sty  llowinj:  niass,  .-o  i||,.,t 
fre.|u.  nll\  the  baiidiii}:  of  the  amphibolite  fails  alloi;elher  to  coiri- 
ei.le  III  .lireclion  with  the  direction  of  the  lluiilal  foliation  of  llw 
streaky  mass  in  which  it  is  .m  eloped.  Fresh  nr.milic  material, 
often  c,,ar.sely  crystalline,  cuts  through  the  mixcl  ina.ss  de-ciibed 
above,  and  the  final  sta^e  of  th,  process  consi.sted  in  the  intrusion 
of  well  defined  veins  of  pegmatite.  UMially  less  than  a  f in  dia- 
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inctcr,  ciiinpdscil  of  (|U;iitz  ami  nitlicici.'x-.  with  iH-casioiKilly 
lilac-k  t'Miiinalilii'.  wliicli  cuts  across  the  wlnilc.  Tlic  I'dliatimi 
lit  th(-  f;iici>s  was  iidt  |irip(liic('(l  liy  later  (lyiiainic  action,  tor  |K'i;iiia- 
titc  veins  sliou    no  >i);lis  (,(  cru.-liinj:. 

iMirlliciinori".  at  tiLccxtrcnic  ca.-tcrly  cml  of  the  lon>r  cxtcii^ioii 
ol  !\a>shalioi;  lake  aliovc  nicntioiicil,  and  in  the  countrv  iiniiic- 
(liatcly  to  tlic  ca-t  ,,(  this,  mi  the  road  uhcrc  the  v:r;iiiitc  runs 
into  a  corner  lietween  two  loiifiues  of  ain|ihilpolitc.  a  liasic  devehi|i- 
inent  of  tiie  granite  is  -eeti,  al>o  due.  in  ail  |irolialiiiit.\-.  toa  partial 
solution    of   the   invaded    aiiipliiliolitc. 

Other  e.\ain|iles  of  the  >aiii<'  |>lienonienon.  luit  on  a  laif;er 
scale,  may  he  seen  at  many  places  ahout  the  margin  of  the  Aii>tni- 
ther  hatholith.  .\t  the  noitlierii  end  of  this  occurrence,  where 
the  j;ianile-u'iiei».  of  the  lialhojith  run>  up  into  t!ie  township 
ot  Monmouth,  it  is  liounded  on  the  nor'h  li\-  an  extension  of 
what  has  lieen  rel'eired  tcj  ;is  the  < 'atchecoiria  j;neis>.  Thi--  is  a 
lKi>ii-  rock  which  resemliles  in  appeaiaiice  a  liylit  coloured  alnplii- 
Inilite.  hut  the  juijc'lion  of  thi'  two  rocks  cannot  he  lixed.  'I'o  t  he 
north  o|  the  ('at<-lieconia  ijneiss  is  a  dark  chIhuiimI  amphiliolite. 
and  then  a  liaml  of  limestone,  '{'he  <:ranit(-j;iiii-.>.  el>ew  here  red. 
liecome>  <i\v\  in  colour,  and  poor  in  <|uart/  as  this  noithei'ii 
hoiiiidary  is  approaclieil.  and  pas.-es  into  the  ('atchecoina  ,!.;nei>s, 
which  is  at  lirst  -ei'u  tci  hold  a  few  p('ar->liaped  inclusions  of  the 
ainpliilioliie.  which  liecome  more  and  nioic  numei-ous  as  the  con- 
tact is  .-ippi-oacheil.  where  the  aliiphiljolit<>  is  reai-lied,  throujrh 
which  there  run  Mreak,-  of  tlie  iiiva<liiij;  loid^.  The  amphiliolite 
has  e\identj\-  lieeli  partially  dis.solved  l,\  ilie  i;i.inite  lii;i,miia. 
and  ihe  ('.•itcheconi.a  gneiss  here  consists  a|iparentl\-  ol  the  jjr.aiiile 
majriiia.  reiidi'red  liasic  liy  the  Mihilioii  of  amphiliohte  in  it. 
There  is  no  e\i(|elice  of  liia,!,'m,atic  diffei-Miti.atioii. 

.Vhoiil  a  <|U.arler  of  a  mile  from  the  margin  of  the  iiorm.al 
amphil.olite  hali  I.  the  .■;rai,ite  re-umes  il>  iioinial  character,  and 
scarcely  all  im-lu>ion  can  he  I'ound.  In  the  iJani'roft  ~heet  ac<-om- 
|ianyin;r  this  i-eport .  the  licundary  of  the  t;ianite^neiss  a~  ,!;iveii. 
sli..w.>  the  limit  ,if  ihis  rock  in  its  mninal  ilevel.ipmeni .  the  /one 
ol  .--oiution  heiii;;  representeil  as  a  p(Ution  of  t  he('atchecoin;i-j;iieiss. 

Farther  to  the  ea>t.  on  the  horder  of  ihe  same  irr.anile 
liatholith  where  it  crosses  concession-  .W  and  X\l  of  .\n- 
strutiier.  it  al>o  has  a  Kasic  peripheral  development:  while 
on    the    western    side,    iliis    northern   intei mediate    zone    pas.ses 
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iiilii  a  licit  (il  irrcy  j;iicis.«ic  nuk.  wliicli  ciiiiiiimcs  dnwii  ilic 
wliiilc  Iciiiilli  of  the  west  side  tn  the  liiit"  <>i  llaixcy.  This 
yiK'issic  iiick  is  ^ifv  ill  ciilipiii'.  ami  has  a  |ici-uliai'  chai'ac- 
tcv  (|uil('  ilitfcifiil  lidiii  that  nf  the  iiraiiitc.  It  was  fdiiiicl 
iin|iiissililc  tip  L'ft  actual  |iiii(il'  that  the  whulc  nf  this  iricat  liuilv 
lit'  link  hail  hi  ■(Ml  fiiiini'il  hy  the  scilutimi  nl  the  a-s(,ci;itfi|  liiiicstiilH-s 
ill  the  iriaiiitc  iiiaiiiiia.  'riic  ticid  rclatinns.  hnuovcr.  in  iiiaiiv 
n's|>crls  faxiiiif  this  view.  If  such  tic  the  case,  tlic  -nlutinii  iinist 
have  taken  Jilare  iluiin^  the  early  staires  nf  the  intitisinn.  ami  after 
its  fiiriuatioii  this  Caii-hec-iPina  irneiss  must  ha\c>  been  ilisriipteil 
liy  the  rise  of  aililitimial  trranilic  material,  ur  hy  later  muvemeiits. 
for-  i-ulateil  fraiiinem-  cif  it,  as  shciwii  hy  the  map,  lie  sr;ittereil 
alicMit  in  the  ;;iaiiite  at  the  i  niistrictecl  pcirticm  nf  the  liatlmlith, 
ill  tlie  ilistiic't  aliout  the  lakes  in  scmtherii  .\iistiiither  .iiid  the 
adjacent  parts  of  Caveiiclish  This  liiieiss  will,  however,  he  a^ain 
referred  to,  and  a  descrijition  of  it  uivcii  in  the  section  of  the  fcpoit 
dealim;  with  the  y;iicisscs,  |)ioihiceil  hy  the  alteration  of  sedimcii- 
tary  material. 

.\L'aiii.  on  the  north  shore  of  IMfi  ("edar  lake,  on  the 
east  side  of  the  same  liatliolith,  in  concessions  III  and 
l\'  of  the  township  of  I'.uiieifih  the  ciuitacl  relations  of 
the  uiamte-}.'neiss  are  stiikinjily  shown.  The  iiianitc-Kiieiss 
here  is  lioimded  hy  the  ^reat  development  of  limestone  in 
the  southern  p;'.rt  of  liiirleii;li.  This  lim<'stoiie.  .is  shown  on 
the  Mancroft  sheet,  has  a  miinlief  nf  helts  of  amphiholitc 
iiiliniiii;  parallel  to  its  strike.  On  the  north  shore  of  \\\'^  Cedar 
lake,  on  its  eastern  half,  the  limestone  .  developed  as  an  almost 
pili'c.  loaise  ^rrey  m.arlile.  Alicmt  the  middle  of  the  lake,  on 
approaching  the  (.rranite.  the  limestone  is  found  to  he  traversed 
hy  a  irreat  many  masses  of  line  and  coarse-i:''aineil  pc'/inatite. 
while  just  at  the  cniilact  with  the  hmly  of  the  intnisimi  one  of  the 
ampliil  olitc  hands  appears.  This  is  dark  in  colour  and  looks  like 
a  sheared  ^ahhro.  It  is  a  narrow  hand,  and  is  aUn  much  | ciiet  r.ated 
h.v  pciiinatite.  Ueyoiid  this,  .■'ud  extcndinii  to  the  western  mar;;iii 
of  the  lake,  is  a  I  elt  of  iiranite  containiiii;  ahout  oiie-hah'  il-  \ohime 
of  amphiliiilite  inrhisions.  Hevcind  this,  to  the  west  of  the  l.-.ke. 
the  inclusicins  heiome  less  numerous,  and  the  i:rauite-irnc..-s. 
showinir  a  distinctly  ■'iieissic  structure,  forms  a  suicc--ion  of  ^reat 
hare  recidish  roclies  nioutoiini'es,  exteiidini:  into  the  central  part 
of  the  towiishi)).      .\s  will  he  seen  hy  the  map.  the  inixed  /.one  h.as 
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iiwiiltli  here  (if  half  a  mile.  Aiikhiv:  the  framiicii's  in  tlii~  inixcil 
ziiiH".  icfcncd  til  aluivc  a>  aiiiiiliiliiilitc,  there  afe  sume  which  ate 
(lark  ill  <-(il(i;ir.  and.  xi  far  as  can  lie  seen  with  the  iinaideij  e\('. 
i-olitaili  ii(i  ((iiart/.  These  may  lie  |ir()|)eiiv  referred  td  a^  am- 
jiliilidlite.  'I'here  are  (ilhers.  hnwexcr.  which  are  lighter-  in  cdldiir 
and  lidld  iiidie  (|iiarlz.  and  theie  ar<'  alsn  ^revish  streak~  in  the 
red(li>h  ulieiss.  A  study  (if  ni'eal  stretches  i>\  the  liai'e  ^da'-iated 
siirtace-  >h(iws  that,  while  many  (li  the  iielusidns  cdiisist  df  fra'.i- 
menls  nt  amphilidlite  in  some  rases  iiilait,  and  in  dthers  nidi-e 
or  less  si)uee/e(l  (uit  and  eldiiirated  theie  has  lieeli  a  cdii-ider.ilile 
a(lii;i\tiire  (if  the  twd  idcks,  due  td  a  sohitidii  iif  the  invaded 
r(Hk  liy  the  siraliite:  1  asic  streaks  (,r  xfhllmii  havinz  thus  Keen 
tdiiiied  in  the  lattei'.  There  has  mit.  hdwcvei'.  here  1  cell  an\ 
whipjesale  sulutidii  of  the  amphilidlite  with  the  prddiictidii  df  a 
/.line  of  liasic  I'dck  nf  intermediate  coniposition.  Imt  e:ii-h  fra::ment 
seems  td  ha\f  lieen  separately  sdftened,  peiietruKvl.  and  pa-t  ally 
dissolved,  thus  (livini:  rise  to  srhliircii  in  the  \iscons  mass.  The 
pi'dicss  (if  Sdlutidli  i,~  in  fact  iidt  cdm|ilete.  and  man\-  frni;:iient - 
shdw  little  si^'iis  c  dein;;  atfectcvl. 

i''arther  iKirlh.  dii  the  same  side  df  the  Initlidlith  at  the  ea-t- 
eiii  e.Mreniity  df  Crali  lake,  in  the  sduthern  par;  of  .\n-lruther. 
the  granite  here  developed  as  a  coarse  p.e;:niatite  holds 
shreds  and  patches  nf  amphilidlite.  and  altered  iineissic  rock-, 
with,  in  (ine  place,  smiie  few  inclusidiis  df  hisrhly  .iltered  limesldiie. 
.■ippareiitlx  in  the  ail  nf  lieini;  dis.^dlveil;  while  tn  the  -dutii  df 
Itii:  Cedar  lake,  I'll  the  iiiirth  shore  of  .'^tiin\'  lake,  fro' n  t'le  western 
limit  (if  the  l'>anci(,ft  sheet,  near  Huckhnrn.  in  I5ur!ei'.;ii  Fall-,  the 

same  assdciali f  lucks  i~  seen,      .\1oiil;  this  stretch  im'  -Imre  the 

reil  ipiart/dse  iiiieiss  prepdiulerales.  With  it  are  asMici;ited  irre\" 
uneissi;'  rocks,  and  m.asses  nf  amphilmlile.  which  .are  -ecu  In  lie 
:n  !  he  ai  I  nl  lieiiu:  lirnken  apart  iir  pulled  nut  into  stieak-.  These 
are  mere  aliumlanl  tow.Mil  Hurleiilli  I-'alls.  The  i^hole  occiirrence 
pieseiits  ill  a  III!  st  vi'.id  manner  the  picture  nf  a  nioviir.;  ma<.:ma 
(it  dixcrse  cdiiipu-itii.-.!  the  diversity  resultitm  fnimthe  iiirlu-inn 
d!  the  ainphi!'  iliie  ii.as.-es.  and  in  |)art  alsn  fidm  the  mure  m  less 
(■(implrie  m.a'ii I iza lion,  or  solution  of  some  of  them. 

.Siii'ti.ir  M.-e  v.li"re  there  had  lieen.  to  a  cei-t.-iiu  eMeni,  a 
siilutidli  df  ha'c.-tiilic  in  the  ;;ranilic  inauiiia.  w.as  oliserved  (in  the 
sdutli  side  of  the  mad,  (in  hit  !((.  nn  the  line  net  ween  cdnce~-i(ins 
\    and  \  I  of  the  township  of  |)ysarl.      This  point  is  sitnateil   near 
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th."  clirc  .,f  .1  liinr>t.iii("  lniii.l.  I  he  m;initc-j;ii<iss  of  the  n-irthcni 
iiivit  |i;isM>s  hfiiratli  the  Ijinototic,  and  I, leaks  up  tliium;!!  it  in 
iiiiincn.iis  Iwisscs  ol  vaiyiiii:  size,  and  aN.,  as  dikes.  Tlic  lirMc-lone 
IS.  as  a  icsiill  iif  this  pn.xiniily  c,f  tlic  u'lanilc  on  all  ^i.l.v.  cm  ivniclv 
altered,  lieini:  filled  with  r.iinided  iiraiiis  of  |.\r..\,.ne,  s(a|i,,|ite. 
s|iliene,  and  niicn.cline.  The  n.rk  is  t  Inis  in  the  .-taiie  of  tiaiiMtidti 
into  ;i  pyioxene-seapolite  i;nei^>.  The  dik<'s  ,,f  -ratiile  MiMially 
peL'niatitic  in  development;  which  traveise  the  linii-M..ne.  whih- 
in  some  ca-es  pivsentiiiL'  the  normal  rhara.ter.  in  many  rases  .'ire 
seen  to  have  a  dark  coloured  selva-e  on  either  -id<'.  ;ind  in 
other  (■•■ise.  dark  c  iloured  >treak-.  thr.Mii;li  the  i;ranile.  These 
roemhie  strongly  in  appearance  certain  varieties  „i  amphil.olite. 
I)UI  have  a  >lii:htly  reddish  tinjre. 

I'lider  the  microscope  this  daik  (-..loured  rock  i>  f.,uil.|  to  he 

';■'''■>'  I '  ''I  'Piiii'z.  the  >ili,-a  of  the  mairma  having'  unite.l  with 

lime,  ami  other  bax's.  to  pro.iiice  pyroxene  and  lii..tite,  w  hich, 
louilher  with  mici..i|ine.  ami  a  .-ertain  amount  of  ^pheiie.  ...n- 
slllule  the  r.i.k.  which  is  a  pyro\ene-mica  -venile.  It  >eem^ 
pia.iii'.-dly  certain  here  thai  after  the  limest..ne  h.a.l  heen  ver\- 
much  altere.l  li\-  exh.alali.in-  from  the  maLniia.  a  porti..n  .if  it 
was  actually  di»olve.l  in  the  pe-m.-ilite  ma-ma.  wliich.  when  it 
has  s.,lidilied  in  it;,  |,||ic  con.lition.  i.~  f.iun.l  lo  i-i,risi>t  of  mici...  line 
an.l  (piart/,. 

iiiticiv  (II   Tin:  AMi'iiiiidi.iTi:  i\(  i.isioxs  wd  chkv  (imiss. 
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The  orij;in  of  the  inclu-i.iiis  .,;  amphil.olile.  uhich  have  l.cen 
d.'scrii.e.l  ,-it  s.ime  leiiitth.  .m.l  uhich.  .as  ha>  lieeii  mentione.l.  are 
loun.l  111. ire  or  le-~  aliumlantly  in  aim. .-I  e\cry  lio.lv  ..f  j;i-:,nile  .ir 
S,'raniti-.sjneiss  in  the  area,  is  not  only  a  .|UeMi..n  ..f  mu.h  interest. 
Iiiil  .ine  ..:  much  imporlance  l.i  the  true  tiii.h'iMan.lin;:  ..f  the 
f;e.iloj;i.'.'d  pr.ice><e<  which  have  lieen  .at   woi-k  in  this  region. 

As  i>  well  kii.iwn,  >imilar  inclusions  ..f  dark  ha-ic  rock>.  of 
the  nature  of  aiiiphilH.hie.  are  fouii.l  in  very  many  ...■i-uri-eiices  of 
Kraiiile,  specially  I  hoM'  of  Ai-.-lucan    ai;.'.    in    vari.ius  .ither  jiarts 

of  the  world,  an.l    ha\c   I n    the   .>ul.je.'1   of    mu.h    investi.::ition 

an.l  wi.lespre.a.l  .li.,-,,..,.  .|,.  \\y  ,),an>-  l;e..l..^'i.-t  ~  lhe\-  have  Lc-n 
consi.leic.l  to  l,e  l,a-i,-  .lifferenl  iati.m  pi,..luct^  fr.nii  the  a.-i.l  mafi- 
nia,  while  oihers  have  lo.ike.l  up.m  them  as  frajrments  of  forei>rn 
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rocks  (MUjflit  up  \<y  the  i^raiiitc'  In  the  rcjjiun  at  prfsciit  luiil.-r 
ilisnis^iipii  there  are  tliree  ways  in  w  hii-li  it  wdiiM  lie  possiMe  to 
I'otisiler  tlicni   as   iia\iiif;  ori!i;iiiatei| :   - 

i.        \-    liasii'    ilitTerentiaticMi    pi-mliii-ts    C'aussclieiiliinKen"  I 
trolM  I  lie  firaliite  lJiai;iria. 
II.      I'lirtinns  1)1'  llie   vn-k   IniiniiiR  the   walls  or  ii    it'of  the 
Ipatliolitli.  which  ha.i   I'alleii   into  the  i;iaiiite  in:i;;iiia  ali'l 
hail   paitaken  of  its  -iilisecjuent  inii\-eMients. 
III.      1- 'raijnients    ot     intrusive    iiii-~es,    .hkcs.    >tock-.    etc.. 
which,  It'  the  f^raiiite  lie  suppo-eij  to  repic-.  nt  the  orijrinal 
suli-cru.-t  in  a  sii|'t(>neil  or  retnellcl  coiiiln  h'n.  cut  throui^h 
this  crust  ami  were  coiuiecteil  with  lia.-ic  elTusives  at  the 
surface.       The~e  nuis-es  havins:  lieen  torn  to  piei-es  li\  the 
suli.-e(|Uent    iiio\eineiils  <if  the  -ofleneil   ).;ianite  imw  ap- 
pear  as   .-cattere(l    fraji'nent-. 
.\   careful  st:ii|\-  of  all   parts  ,if  ;     ,.  area   has  failed   to     :iiiii-h 
any  ilistinct  esidence  thai    No.  I   i-  the  i  me  explanation  an\uhere. 
There  is  positive  proof  that   No.  II  i~  the  correct    aihl   onl\  expla- 
nation c.f  t  he  inclusions  in   -e\eral   part-  of  the  area,   as   ha-   lieen 
shown,  and  il    i-  an  expl.ination  not   oppo.-ed  ii.  the  fact-  in  aiiv 
part  ot  the  aiea.      The  ini'lusioiis  in  some  place-    more  e-pecialh.' 
in   the  >;reat    northern   ;;raiiite-;;neiss   area-.   nia\    have  orij;inaied 
in  part  as  set  forth  in  .No.  III.     The  t'oim  of  the  inclii-ion-  s,,ine- 
tinies  >uj;)j;ests  this,  l.ut  the  mo\enient-  in  the  i;ranite  h.i\e  lieeii 
so  j;ieat.   ami   the  inclii-ioiis   ha\e  lii'eii   so  lorn   to   pie.'e-.   that    it 
is   inipo>silil(.  to  lieciile  whether  any   of  them   liave   Keen   derived 
from  tlie  s  )urci'  indicated  under  this  h"a  1.      The  ini'liisii)ns.  con- 
sistitm    as    they   clo.    of   a'liphili  ilite.    or    more    rareh-    of    pc-iiliar 
v.arieties   of    ^nei-s,    and    oi-ra-ionally    of   limi'-tone.    can    lie    simu 
aiound  the  niaiirin-  of  the  lialholith-.  in  niaiix    place-,  to  I.e  fras:- 
nietits  of  till untiA    rock,  which  li,i-  liceii   -h;ini  red   li\    i  he  in- 
trusion   ipf   the   .maliile,    and    lliil-    lo    lie    line    inc|ii-i,in-      ami  not 
dil'feicntiatioii  |iio(|uct.-  ■■aii--cheidutii;en"   from  I  he  yranili    it -elf: 

I  ."'iii.vlh,  ('.  II..  .Ir.  l!c|Miii  ..II  the  rr\-i:i|liiic  l;..fL-  ..!  Si .  I,:iu  rvncc  i.,.. 
N.\'..  |.">rli  .\iiri.  I!c|.,  (it  ihc  ,si:iti  I  ,i.ii|iii.'i-t.  |i,  I'.lu,  Tlic  hhck  iiiclii-ii.n- in 
I  he  irnniitc-uiicl—  m'  the  .\iiiniiiilack-  :i\i'  ciiii.-iilcriil  In  ln'  lunkcii  iii.'i— <■-  nt  an 
iiMcr  rock  caiiirlit  Ujiliv  llic  iiruiilc-irnci—  ulicn  Itic  ImtiT  «a-  -till  in  :i  tnnitcii 

Cilllllilillll. 

fni-ieiii-,  H,  l(iri.'li.\  L;L'n:i.lcn  lii  ,-;v.lr.i-lri  f  ii  !  iihI.  II  cImiil'!'.!-.  l'."!-', 
p.  l.")".  Tlic  anipliiliiililc-  wini-li  iiri' ch,-iractcri-tic  i-oriaic- nf  ilic  ^niniii- 
pni'iss  111  -out hern  l'inl,in.l  .iie  piiihalilv  l.ii  the  mu-i  pari  allei-eil  ilike  niek-. 
Some  (if  lllein  .-lill  -Imw  a  ralilirn-like  -Iriiel  iiie 
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ami  ill'-:,  i-  iMi  n'a>iii!  t,,  I  chcvi-  .•.-,  tlio  mini  oi-  i-,,iii|i(p-itiun 
i.r  the  i;  .|i!>ioii-.  clx-wiicif  in  tlif  :i;  :,  ii,:it  t|i,.\  arc  cvfi  .!>..■  t.i 
lii:';;ili.iT       ^i'};ic>;:il  iuii. 

Till'        .  iiiivi;r.-   ulii.-h  ar  ti|->t  «if;:,i    -,■.•111  t(.  mililalc  aj;aii.-t 

'•'I-      '<■''■       !      !l\  |"lllC-i-     a"       IUll|l>iMM|        .         l|,4-      lilllc<tc.||C-      \\'..,-n- 

ill'--''  ■■111  ii\,i,||.,i  ,,i  pen,,  lalf'l  liV  the  i;ialiilc  I  .a '  I  "lit  li-,  I,, 
-ilcl,  ili~i  in-  tli.  'Iclarii,  .j  I  iamii<'lit>  all'  alliiu-:  altnufl  lifi 
iiKiil.  up.  aii.phii...'  '(■  or  |,\  nixciic  n|„.i,>  ami  .mly  \vv\  t,,rc|.. 
"'  ''ii'  Miia'-ii.iii-  'I'l  ■•  full  cviilaiiatiiin  of  >iii-|i  a  -(•ciiuiii;  anmii- 
.•||\  ha-  ali-radx  lif.'h  I Ui  ii!>lici I.  -Iiuwiiij;  tlia.  liiali\  ..I  tlic-i' 
aiiipliil..  !!(.  III. -111-11.11-  I.,  ill  ivalil\  ;;icatl\  liiclimii  if|i|i.  .-.mI  lia;;- 
'""-  '  'ill'  ■■  'ijarilil  nr  ..M'llyiii;;  Imu'sli  nic-.  'i'l-  alliplii- 
'  '''•'  iiii'i  "-i"!i-.  .Iii-icr  lie.  .iriL'iiKili'  111  part  li.ni:  lisnc-t .mc-. 
aiil  arc  in  pan  liairnii-'it-^  .1  'lie  aiiiptiili.ilitc.  wln.-^  -m..  m- 
tci>tratilici|  wit!,  ihc  ii,,,c<i,.ii.-.  t'.iriiiii,'  tlic  .•..iii|-|-y  rock. 
'I'lic  ainpliiliolii.-  iroiii  i|„-,.  i.-,,,  mhh,-,.,  tc-cmll..  ca.-li  other 
~o    .-lo-.-K     that     i!     i>    in     111..-1     .■,.-(..-    iiiipo--il,|c    lu    i,.j|     i|„.„, 

apart.      The  pr'iiiai\    origin  oi'  the  aiiipiiil.oh-. ii-titiitinir    the 

ill.-lil~ioli,-  oi  the  la>t  iiieiitioii.-.|  .-ja—  tie.-i  not  iieijealt  with  here, 
a-  It  i-  .■on-i.|erei|  iii  ih..  -c,-ti,,ii  ...  h.'ic  these  lo.-ks  are 
.|e-i-iilie.|  ;  ■■ui  it  i  .ay  !..■  -tatc.i  ih,,t  the  lo.'l.  in  ~onie  ra-e>.  war- 
.|eri\.-l  from  i  tic  .Icfortiiatioii  of  lia-i.-  ii;neoii>  intrusion-,  in  other 
.•a-e>  ,  rohal.lx-  troin  i.asii-  pxrocjasti.  -.■.Iiiiieni  -  while  -till  otheis 
iiia\  ha\.'  rc-iiheil  fi,,iii  ih.-  alterai  M  of  iio|-nial  -.•.linicntaiw 
ro.-ks   o|    a   cc!  1  am  .-hai  .i.'tcr. 

The  further  ,|Uc>tioii  a-  to  how  fai  ::ianitc.  haviiij;  c  .luuht  up 
iii.-lilsioiis  of  th.'  i.ifk  thi.mflh  whi.-h  i!  I.rcak-  in  tli.-  iiianiier 
lies  riiicil.  i1j,,>,,1m.>  ,|i;;e>t-.  or  fiii'thei  a.^i-  upon  th.-ii,  i-  one 
upon  whi.-h  It  1-  m..i-e  ijilli.ult  i..  ^ci  .-..n.-lu-ivc  c\-|.lciif-c.  That 
it  cloe-  -o  in  siuiic  ,  1-..-  i-  certam  i-.  for  iiistaiic...  in  the  o.-.-rc- 
ren.-c-  al.oui  Ka-lia:  ■-  Like,  iii  •■  .Metliueii  l.atholith,  an. I  at 
the    vari.iu-    pla.e-    ■.:      tji..    mar-  :    the    .\n>ti  nher   liatliojith. 

ami  cNewhcie.  whi.-h  |,..\|.  heeii  .1,  Mril.c.l  .ili  p.-ifrc  llti.  Hut  these 
|i|-.i.|uct-  .if  -olutioii  li.ar  a  malk.-.|  reseinlilance  t.  niu.-li  of  the 
!;re\  j;ni'i-v  whi.-h  ha-  L.-en  .IcmiiIic.I  a.s  .-o  wi.lclx  ili-.tril,uiei| 
tliroUf;li  the  jireat  iiorthtin  area  of  the  firaiiite-.srnei--.  In  .several 
cases  als.i  in  these  northern  parts  of  the  sheet  there  ua-  evi.icn.-e 
that  tlie  };rcy  gneiss  Incl  a  ilctinit.-  'i.-nctic  .-.iiincxioii  witii  the 
amphil.olitc;  as  lor  in-tan. -c.  .-iloiii;  the  -h..re  of  H.ick  lake,  in 
the  township  of   l.i\  iiDTstoiH-,  wli.-rc  i,a-re  arc.   in   tiie  previ.iling 
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ri'.l  1,'riiM--  Manw  Liu.U.  l'M'-.  ,  fi  ni  f.il.iur.  aiilulu.'h  \\.>:,i||.., 
more  i";i.|i!\  fli.i.'i  the  ri-il  •;Mci--.  Tiic  .iiMpliil  ..plii.v  wlnct,  al-., 
iwi'iir^  !i  ili.'  -an  ••  ("Xpicuic-  i-  \.-i-y  iniU'li  liarkcr  in  .Idii 
licallx  l  irk  III  iii.iliv  ullii'  M-cx,  ii.pw  .•xci'.  thi'fc  ^,-r\\>  n  i  c 
a  tiaii-ii,  .11  li.iii  'he  iiniliiir  -i-A  alii|.liil.Mliti'  itn-ln-ichs  ini'i  tic- 
Marrow  K,:  ni-  .i  ^'i(.\  unci'.-.  W'licii  cxaiiiiin-.l  iii'i-a'  tlif  miiTo- 
si-ii|>c  ihfM-  liai|..\\  l.aliil-  arc  <C(  'i  ti,  .M.-iialli  ii  irli  inoiT  l,i.,||ti- 
than  the  ■,'ii.'i...  a-  mi'II  -  certain  'l(T(iiri|.. -iti  ■■  pi'...!  ;.■!-.  j.rcili- 
alily  ifpicscir  iif.'  rii,  piiiliic  v  inxi'iics,  A  litiU-  ijUail/  i>  aN" 
jii-cscnt.  ai    i  ilic  iii.ijiirit',   nl  il,.'  iVM-par  irraili-  arc  tint"  . unci. 

I'  i~  'riaiii  thai  111  iiiaii\-  pi  .  c-  iLcc  -tii'aks  nf  -ici  jitici*- 
rcprc-cnl  m.-lii-i  .n-  ni  tlic  a!iiphii>i)lilc  uiipiciiiiatcil  u'  _iici— -ic 
iiialciiak     nil!    in  naiiiicr     InshIvciI     u    i!ic   red    :;:,  If   ihc 

uliiilc  li.iii,  I,!  Mil  -iici--  assiii-iatcil  «:ili  the  rcl  : 'ici--  ii;  n,  .-t 
part>   111    ih.-   area    uhci.     thi>   lallcr   rmk    .Maaii--     ha-    oriL'inatcil 

111  the  -aiiic   .\a\  .  thi-  piiMM I'  Mihitiod  iiiu-'   'u'  c  •;i.|i>-  "li  very 

e\ren-i\cly.  The  led  -nei-~,  iii  iii<>-'  ca-e-.  Ii..  .,',cr,  !i;i.- exerted 
IK)  .-(ilvcnl  a(!,.in  on  the  aiuphilmlil.  as  <!e..',i.  .  he  1:i,  t  that 
the  traiTiiieiit-  (if  the  Latter  im-k  eiiehi>ed  in  it  a-i-  -li.i'-  ■  and  .mi;ii- 
har.  (ir  when  -nfleiied  and  |iiiMcd  .ii|-  retain  -iia:-p  apd  v..-\\  i;.,,kcd 
iMiuiidaries.       In      .  ieu     i.f    this    fact,     and    licaipr;    ,:.  'Iiaf 

the  irrcy  i;iiei~s  is  niii<-h  iimre  uniform  in  ehaiai  m  :  i  h  ,  \.. 
lie  looked  lor  under  -iicli  i-irinni~Ianec~.  vc-y  stiou;.'  e\,.|eiiic> 
-hoiild  lie  fortiiiaiiniii;;  liefore  eoiii-hidin'j  that  all  tin  i:;e\ 
;:neis>  in  the  a'ca  is  a  product  oi  the  solution  ■■]  aniphilii'litc 
ira-nienls  in  the  red  mieis^  I'lidi-puted  evidence  of  s,,luiion 
on  ~uch  an  extended  scale  lias  not.  nion-over.  a^  vet  lieeii  oi,:  ,ined. 
While  ii  i>  possililo  in  niany  parts  'if  the  area  to  prove  that 
the  liniestones  thenisehes  ha\e  lieeii  more  :■  less  completely 
altered  l,y  the  irranitic  liatholith-,  a~  well  a-  to  determine  i!ie 
proclas~es  of  alteration,  and  the  nature  ol  the  resiiJMmr  pr.. 
duct~.  in  other  places  .a  series  of  very  interestitu:  rock-  are  foun 
associated  with  the  lime>tones.  the  origin  of  w  Inch  cannot  al- 
wa\~  he  deterniinc.l  with  certainty.  Comparative  stiidu-  in 
various  parts  of  I  he  area,  however,  where  rocks  of  the-c  i  l,a--es 
are  found  in  \aiious  sta'^e-  of  .alter.ation.  Iia-  made  it  po-siMe, 
in  many,  if  not  in  most  cases,  to  determine  with  a  lii;,'h  deizree 
ot   piolialiility   the  oriiriiial   characier   of   the  occurrence. 

Thus,   in    the   siiiithern    portion    of   the    township   of    Dudliw. 
there  i-  .an   outlxim;  portion  .,f   the  calcareous  series,   completel'' 
II 
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isdiiilcd  ill  flic  ifiiiciMis  irm-iss  ..f  the  jjicMt  lunllicni  liallmlitli. 
Tliis  :t\v:i  is  |icai-sli:t|)C(l.  l.cini;  six  iiiiics  in  Icnulli.  uitii  :i,i 
.'iM'iaiic  uidth  lit'  alioM  two  mills,  and  oinlnari's  Lake  Kmniliik, 
and  l.aki'  Misl.waiii.  'I'lii'  scries  i  oin|iusinL;  it  lies  ncailv  Hal, 
ili|i|piiii:  111!'  till'  iiKist  |i.-iit  ;it  liiu  aiiLilcs  tiptlic  cast  and  xmt  li.  I  he 
sti-ikc  t'l.lldwiiiM  the  (iii\in;.  iiutijnc  ,,t'  the  area.  This  ilal-lyiiii: 
attitude  is  sliaicd  ii\  the  tiiliatinn  nf  the  inncdus  gneisses  sui-iound- 
iiii;  the  a'ca.  'I'lie  liniestdiic  sciies  evidently  lies  ii|i(.ii  the  L'ticiss 
just  iiielitiiiiK'd.  in  the  t'dini  ipf  a  thin  plate,  m-  lavcf.  I'mlcf  these 
roiiditinns  a  vciv  intense  alteration  would  iiatur,illy  he  looked 
for  in  the  scdinicntary  mass  in  micstion. 

•  Ml  the  eastern  side  ol'  Lake  Keiiniliik  a  de\elo|inicnt  of  the 
laliradoiitc  ripi-k  alre;idy  (lesi-iil)e(l  occurs.  The  rest  of  the  ;iica 
is  occupied  liy  the  limesinne  .scries,  throiiirh  uliicli,  in  sc\ci.il 
places,  the  underlying;  iiineous  ^'iieiss  pidiiudcs.  This  is  espe- 
cially the  case  on  the  northwest  shore  of  Lake  Mi>kual>i,  where 
tlie  iinciss  and  the  altered  series  occur  in  iiilim;itc  adiiiixt  inc. 

The  sediment.ir  series  consists  of  heds  of  highly  cry~ialline 
limestone,  interstraliiied  with  lieds  of  liijht  coloured  and  more 
or  le>s  rusty  we.ilherini:  irncissic  rocks,  and  occasionalh-  with 
others  I  I  dark  roloiired  amphlLolite.  '|"he  limestones  are,  in  some 
places,  iniiiparatively  pure,  hut  they  usually  contain,  more  or 
less  aliiindaiitl\',  mains  of  \aiioi,s  silicate  developed  in  them  liy 
metaniorpliic  proce.~.ses.  Th".se  in  some  c.ises,  liecoiiie  so  almn- 
dant  that  they  almost  entirely  replace  the  oritrinal  calcite.  Thus 
on  lot  Jl),  concession  III  of  Dudlev,  the  limeslone  li,is  lieeii  cm- 
verted  iiiiii  ;i  uniform  meiliiiiii-f;raiiied  ajifiic^'ate  of  c-ihile,  ser- 
pentine, ,iiii|  pli,  >i;.ipite,  with  a  few  scales  of  lir.ipjiit;-.  Only 
;dioiit    21)    per   cell!    of   calcite   remains.     'I'he   uniform    character 

ot   the  lock    is    oil  a.i  iiiall\     interrii|ited    Ly    the    seL.'rci;,ati if 

mica  ill  ne>ts  di  liiinches  "f  small,  lii;ht  Lrowii  >cales,  these 
nests  lieiiii;  soinetiiues  as  miicli  as  an  iiii-li  in  di,iiiietei 

I'lider  the  microscope  tie  liy;l't  LnuMi  plilouopiie  indi\i- 
du,-ils  liink  perfectly  colourless,  and  are  frcipiciitiv  curved 
into  a  sciniitar-like  shape,  or  are  opened  up  alomr  the  cil'avaues, 
the  spaces  so  produced  liciiii:  tilled  uilli  calcite,  indicating;  th.at 
moveiiieiits  tonk  place  in  the  rock  diiriiii;  its  allciMtioii.  The 
serpentine  Lirains  also  Inild  imlusioiis  of  cihite  .■iiid  phloiiopite. 
and  alllioiii;h  it  contains  im  cores  of  the  mineral  from  vvhich  it 
ha--  'pcen  ileri\ed,  this  mineral  imdipiilitcdiy  represents  ,in  .dlercd 
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|)\  ii>\ciii',  a-  ci.ics  (if  ihi^  iiiincnil  :iii>  fdiiiid  in  tin'  >fi|>ciilin("  in 
tlic   iiiiinc(li:(tc    vii-iiiit  \'. 

With  lh(--c  liiiioJciiii's  llic  liiiiit  ciiliiiiicd  -iici»ic  idcks.  as 
aliiivc  niciiliniiril,  iMciii-  a~  iiili'r^t  latiliccl  liaii'U.  'I'Iicm'  ari'  well 
sfcii  at  the  cxlli'ini'  ca-l  cml  of  Lake  Mi^kwalii.  uii  the  lilir 
Ix'twccn  lots  21  and  22.  roncc-sii'n  III  cf  Dudley,  In  tlic  ticid 
llicic  >ccML  Im  l.c  iwii  \;iii«'lic-  nf  '.liis  gneiss,  liiil  wlirii  (Aaiuilifd 
Ml  lliiii  ^dlidn-  liic  iiM-ks  arc  -ccn  In  Lc  pr.-irlir.aiiy  idciilii;ii  in 
c  liarai'tci-. 

The  luck  i>  (if  iiii'diiilii  (•(iMiMMic->  iif  ^'lain.  and  i~  di-- 
tiiKlly  1(ili,i|i'(|.  the  f(ili;iti(iii  in  xunc  ca-cs  licini:  inaikc(l  li\ 
liltii'  lca\i'-  (if  (|iiailz.  ;iiid  in  (illici's  liy  mica.   It  ditVcr,-  di-linc|iv  in 

a|i|i('ai-  vcc  fi- tlir  i(:nciiiis  illifis-  nf  the  lial  linlil  li>.   liriiiL;  ■^vry 

in  ••i)l(inr,  .•md  imt  pink  (ir  icd.  'ri-i'  imk  is  .•iitn|i(i~c(i  c— cnlially 
111  (|nail/  and  fcl(U|i.ar.     'I'lif  fcl(ls|iar  i~  cliiclly  .a  niicrnciinc.  Imi< 

■1  l;.ii;<'  a unl   nf  pl.-miucla.-c  is  aUn  |iii-cnt.       The  nuaii/  leaves 

>liiiu  .1  xiineulial  uneven  extinctinii  The  miiy  nllief  niineials 
luoeiil  are  l.intile,  >|i!iene.  and  /ircdii.  ail  cf  llieni  in  very  -mall 
.■iinnunl.  'I'lie  mica  i-  a  deep  ludun  liidtile.  NH  ili-tiiicl  evi- 
dence .it  cal.acla-lic  -Iriicluie  c".,i  I.e  nli-erved  'I'lie  ~(imeuliai 
ni~l\  V.I  ■••It  lie  11 11'^  i~  due  In  llie  pie-eiice  .  li  a  \civ  -mall  .'iiikiuiiI  nf 
pyrile.  uliicii  i-  mil  -eeii  in  llie  -lide-  in  (|iie  linn. 

■V  ~" vvlial   ,-iiiiilar  rnck   ncciii-  inlei-l  ral  llled   uilh  the  pure 

lime-lniie  iarllier   we-l    nii   ;lie  -nuili   -Imr '  llie  -:ime  l;ike.   nii 

Int  2lt.  c(iiice->iiin  III  ni  hudlev.  'I  hi-  m.-k  i-  -nmeuli.at 
I'nar-er  in  main.  Icil  li.a-  a  di-linci  fnlialinii  .a-  l.efnie.  Il  i-  al-n 
eiiinpnsed  chietly  nf  feld-par.  Tiii-.  hnuevci-.  i-  all  mici  (icliiie. 
(iuart/  i-  pre-eni  in  leafdike  fniiii.  uilh  -phi'iie.  liiapliile.  .md 
pvrrlinlile  a-  acce— nry  cnn-til  ueiil-  The  tir-l  iiieiil  iniieil  min- 
eral ciccur-  ill  elniii^.aled.  iimre  nr  les>  rnunded  (_'iaiii-.  nf  a  pali> 
lii-nwni-li  cnlniii.  while  llie  Liiaphili"  i-  pie-ent  in  the  fniiii  <<\  a 
leu  imnuli'  -hied-,  and  I  he  p\  rrlmlite  in  raliiei  lame  iiic-ul.ar- 
-h.aped  v'raill-.  u  hn-e  decnmpn-il  imi  uive-  li-e  In  I  he  rii-U  -iirf.ace 
nf  ihe  ue.alhered  Kick  Tlii-  rnck.  Imuever.  dilTer-  frnm  ihal 
ju-l  de-criked.  in  I  he  pre-eme  ( if  a  .  nii-ldei  ::Me  amnuin  ni  pale 
izreeii  p\  mxei.;'.  in  r.allii'r  l.ii-e  irie;;ul:ii--hape(l  «:iain-,  'I'lie  rnck 
al-n  -linu-  a  ili-iiiic|  (:ramilali(in  ialacl:i-lic  ny  pinincla-iic 
-iructurel,  Ihe  fi'hl-p.ir  (ic'uiriiu  in  llie  fnrni  nf  .luneii.  -urmuieled 
ii\  -mailer  ijrain-  nf  the  -a me  mineral.  Il  ma\  lie  lei  ined  a  p\  mx 
elie  ke.ariiii;  .nii;eu   -iiei  — .      (hi   Lake   Kenmluk  al  ■  i.    .;iii-i--i>-  h.av- 
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iiii:  a  liciicral  >iinil:irily  of  apiK'arancc  to  tlicsc  arc  fnim,l.  as-^oci- 
at<'i|  '.villi  the  liiiK'sluiir  ill  the  same  niami'i\  Oncol'  ilicsc  occufs 
on  lot  •_':!,  coiH-o-ioii  \'|  of  Dnillcv.  Il  i- found  ititcrstfaliticd 
with  the  liniolono  in  tiic  form  of  thin  liand^.  the  rocks  havin^r  a 
\cry  hiw  -oiithca>t  dip.  md  hcini;  thrown  into  a  scries  of  small 
folds,  each  oidy  a  few  feel  in  wi.lth.  It  is  neaiiy  while  on  a  froli 
tractiire.  and  ha~  a  distini't  foliation,  and  weathers  somewhat 
ni>ty.  I  rider  the  microscope  it  is  -een  to  he  composed 
ot  orthoc|:ise.  phiLlioclase.  quart/.,  and  a  pale  lireeri  p\  loxcne. 
with  a  coiisidcralile  .amount  of  calcitc.  and  a  few  <:rains  of  splienc. 
The  plai;iocla>e  is  Ics-  ahundant  than  the  orthoclasc.  :inil  the  two 
niiner.als.  in  places.  >how  a  tendency  to  )ierlliitic  iiiler^iowth. 
The  \>\  roNcne  often  s!iows  skeleton  forms,  while  the  calcile  occurs 
in  laru'c  i;r;iitis  of  >oniewliat  irrc;ri:i:ir  oirdinc.  neither  penetrating; 
nor  penetrated  li\-  the  other  minerals  of  the  rock.  None  of  the 
constituents  ha\('  even  an  appidxim.ilc  iilioniorphii-  dcvelopmeni 
'I'liere  i~  no  I'vidcnce  of  catad.asiic  or  protocla-tic  .-iciion.  and  no 
ausicii   .~tr,ictui('. 

.V  hiU'r  Kraini'd  pyro.xene  ijnciss  ;i|so  occurs  on  the  .•idjaceiit 
lot  .  nuinlier  L'4.  conce>-ion  \  I  of  Dudley,  Tlii-  i>  similar  to 
the  one  just  desciiJicd,  |,ut  i>  finer  in  <;raiii.  It  is  coiii[io.sed  of 
orthoclasc  .and  pla;;i(pcla,~e.  in  alioiit  e(|Ual  amouiii~.  which  tii<;ethcr 
m;ike  up  a  \er>-  larsc  pro|iorlion  of  the  rock.  With  these  is 
.•issociateil  a  coiisidcr.alilc  amount  ipf  a  \  erv  pale  {;i'ecni.~h  p\id.\eiic. 
There  i-  mIso  present  a  >m,cll  aniourii  of  liiotiie.  concent  rated  in 
-oiiie  l.-iycr-^,  a.-  w<'ll  a.-  a  cert.ain  amount  of  ~plienc.  and  p\iit<'. 
and  a  \-er\  small  ainounl  of  (piartz.  u  it  h  a  lew  sjn-,.,!-.  of  j;raphitc. 

<  »l  these  four  occurrence^  it  i>  prolialile  that  the  liist  two 
reproenl  -licet-  of  the  ijjneou-  i;neis>  of  the  liatholiih  in  a  hijihly 

-he.areil   or  j;i:inul:iter|    idition.    while   the   l.aller  Iwii   ha\'c   the 

appe.iiance  .■iml  nener.al  characlei' of  e\i  remeh  altered  sediments. 
.\  luller  ilescription  need  not  lie  f;i\en  he  e.  .is  it  will  he  found  in 
the  -eciions  ircatiu};  of  the  -edimentary  uncis-. 

<  >l  the  amphiliolile  .•is.-oci.alcd  wilh  i  he  lime-tone,  a -pecimeti 
•I'liii  lot  Mt.  i-oncc— i.iii  111.  was  e.\aniitied.  The  loik  i-  \er\ 
dark  in  colour,  owin?.  to  the  |ireponderalice  of  the  iron-lnav:iie-ia 
constilucnt-.  anil  po— e--es  not  only  a  disliiicl  hiliatioii.  hut  also 
.an  mdi-linct  handed  characler  parallel  to  this,  iliie  to  tlii'  \arialion 
III  the  rcl.-itive  proportions  of  the  coiisliliieni  minerals  in  the 
dilTeflil    l.,-iiid-.       Iiider   I  he   micio-cope   it    wa-    loiilnl    lo   he   free 
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iVoiii  l"fl(U|i;ir-.  :iii(l  III  lie  coihimisciI  of  h, ,;  nMcml'  .  |i:i|c  ^'r.-i'i. 
jiynixciic.  ainl  sf;i|piilil(..  with  liidiitc  ,iii  I  -iphciii>.  a~  :r-ri-^-i,v\ 
f(in~litucril-.  It  i-  llm-  if|clilic:il  with  .  ■ilaiii  i,i  the  alni.hiljohti- 
ic-iilliri>;  lioiii  the  aitciMtiiiii  of  liiric  ,ii-«.  i|t-i-rihci|  fi..m  M.i\- 
wclis  (•io.-.>iii<;,  ill  I  he  touii~hi|)  of  ( ihiinoijian.  ainl  clscwhcir. 

Ill   this   IdiiUcN    aiva.   t  hcrcftuc-.   we  ha\c  all   i-olalnl    iciiiii.  lit 
of  the  iitiii'~tonc  ((ii'ciiviilc)  -eric-  l\  iiiu'  in  (or  lloai  mir  u|".h     ilir 
ijincoiis     iiias~     of    thi'     frrial      iiorl  nciii     liath"lith.       It      cui-i-t 
i-hicliy   of  .scijiiiiciilaiv   liialfliai.   iti    ihr  form  of  ex  i  icinclx    alli'icl 

liiiii'-lohc-,   a--oi-iatc(|    with    ^ihi- -':iial-   now    chariiifii  lolin.- 

,i;iaini><l  |i\ro\('Mc  ;;iici --(•-.  W  ilh  tin-  !;•■  ■  '■\  cr.  I  here  i-  a-~orf,.ir.  i 
iiia^sc.-  ami  ilikc>  <<{  liic  ijrii.oa-  nii<'i~~  ii.  I'li'l  fiom  l,c|i.\-, .  aii'i 
al-o  tiiinnci'  liainU  ami  lavci-  of  ihi'  -aiiir  .mh'I-s.  nmrh  -hcaicd 
at.  I  ^lanillalccl :  and  |iroliaM\.  in  ~onir  ca-c-.  -oincwhat  alifiv.l 
ill  coiulio-ilioii  liy  the  >o|iitioli  of  a  riTlaiii  aliioiini  ,,;  liii  (.>toni\ 
a-  iiidicalcil  hy  tlii"  i|cvclo|iiiiciil  of  |iyro\ciic  in  il. 


nil      MIDII.Mi   i,H  will.   (Pl     l'l\l     I.Vkl,        lou  \-n.l'  (II-    I    >  1(|>!I  K. 

A  i;raintir  iiia-<  of  |iiM-iiliai'  riiarai-lci-.  and  iJilTcillit:  in  iiian\ 
ic-|icct,-  from  all)    oilier  which  i>  i'oiiinl   m   ih"  ali>a.  ocnii-   in   the 

southern   |iorii f  t||<.  lovMi-hip  of  Car.hn.   ami   -l.clc-hi-   -oiilli 

into  Cha'ido-.  cMcmliii};  alioiil  half  wav  aciu.-.-.  tin-  low  n-~lii|i'  'i'lic 
ma->  forks  louanl  the  south,  ami  is  "il  miles  jori;;.  ami  :;  mile- 
wiile  at  its  wii|e-l  pari.  Il  i>  exeellelil  Iv  e\|io-,':|  on  1  he  rockv 
shores  of  I'ilie  lake,  which  consist  of  I  lie  iriainle.  e\ce|il  at  I  he 
licirlhern  ainl  near  I  he  southern  eliil  of  llie  lake,  ulieie  liii-  km  k 
is  assuciatecl  with  a  ilark  .i;aliiiro-like  ani|i|iiliolile,  lliioiii;h  uliicli 
it  a|i|iarenll\-  eiit>. 

The  siiainle  i-  rather  line  in  i;rain  ieiiili~li  in  cojoiu.  ami  in 
many  plac-e~  i-  <|iiile  ma"i\i'.  Il  li-iiall\  .  houi-\er.  -hou-  a 
.siiinewhal  u'liei^^ic  -I  riicliire,  mailveij  cliiellx  ;,\  the  |iie-cmi'  of 
small  ami  ill  lelinedl.ul  rudelx  parailel  -ireak-,  difTctinu'  Imm  one 
another  -onieuhal  in  size  of  i;raiii.  Where  ihi-  iiiiei";,-  -irm-inre 
is  seen.  11  roinciile-  ill  direction  with  I  he  -Hike  of  the  a--ociated 
am|jhilio|ilic  'oid^,  uhicli  in  pkice^  i-  .aKo  fohatecl  Much  of  the 
ijr.'inile  re-enilile-  aplile  in  a|ipearaiice.  Im;  in  place-  ii  pa--e-  into 
a  co.ar-e  pet;malllic  di'\  elopineiil .  holding.'  Iar;re  iiia-cs  of  M.ick 
schorl.       It-  ircneiai  character.  cMcpl    for  I  he-e   minor   laii.iiion-, 

'.■Si-c  Hullctin  1 ,1  ..I   ,-,,(■    ul  .\iMcncM.  Mil   !l,  |.,  Ii;:(    islis. 


12K 


CKOI.IM.IC  VI.    SIIUKY.    <\N\|)V. 


m 


is   uiiifi(iiii   over  n    very   (■(Hisidciiilplc   tnn-f    of  (•(luiitrv.   ami   its 
a|i|ic;ir;iiic<'  is  that  of  an  uiiilniiliicil  ifrncdiis  iiitnisimi. 

'riic  jiiaiiitf  .  ill  places  loiitaiiis  pcculi-ir  iiikIiiIcs.  wliicli  are 
i)f  iiiurli  interest  on  accoinit  of  the  li<>lit  whieh  they  tlirowon  certain 
|iroce>>es  which  ucie  at  wnvk  in  the  (•oolinj;  liiaKnia.  These  noihih-s 
<|ip  not  oi-cur  throufjhout  the  whole  mass  of  the  granite,  hul  are 
coritineil  to  a  fiorlion  of  it,  which.  althouj;li  situated  toward  the 
liorthciii  limit.  1-  from  'Jllll  t(i  :{i)l(  yard>  from  il<  contact  with 
the  am|iliiliolite.  -o  that  the  nodular  dexclopnient  caniioi  he  ic- 
Hiirded  MS  a  cont.ict  phenomenon,  .\lonu  iheconlact.  the  granite 
is  ill  far  free  from  nodules.  The  localities  wheiv  the  no(|iiles 
ha\c  liecri  found  are  all  situ.-ited  on  conce»ion  ill  of  thetouii- 
>liip  ol  CarditT.  I  ('ill!;  chiellx  on  lots  l:{  ,iii.|  l."i.  uliich  lie  opposite 
to  one  anollier  on  the  north  and  sorti,  v|de>  of  Tine  lake,  re- 
spectively. They  arc  al-o  found  to  liie  northeast  of  the  lake,  at  a 
point  prolialil\  aliout  lot  1^  of  the  s.iirie  concession  In  t||(.,(. 
localities  the  iiodules  are  aliUmlaiitly  <liss|.|iiiiiated  tlirouf^h  the 
I'ock.  although  not  ihicklv  ciowded  i.ii;eth<'r  as  in  iiialiv  otiier 
simil;ii'  occurrences  elsewhere  dociilied.  Where  nio^i  al  iu!i.|;inl . 
two  hnndrecl  were  counted  on  a  surface  of  :;(i  «(|Uare  feel.  I  !Ke- 
wliere  the\   are  inui'li  less   numerous. 

They  are  usu:di\-  spheric, ij  in  foini.lnit  in  -ome  pl,-ice>  have 
a  more  or  le^>  tl.-ilieiic!  oi-elli  plica!  outline.  Tlii-  i~  more  especi  .all  v 
the  case  where  the  ^i.oiile  -how-  a  teiideiicv  lo  loliation,  the 
loiii.'er  a\es  of  the  miduli      in  this  i-,i~e  heiiiL;  pai.illei  i.,  ihe  -nike 

"t   the   rock.      The Iiile-   ii.i\e  ,i  diameter  of  troni    I    !oSiiicl;i., 

hut  usii.'dly  measure  ifi.m  L'l..:!  milies  :icro-~,  and  ..in  leaililv 
he  liroken  oin  of  ihe  lock  en' ire  ,-iiid  alino-i  fivelioiii  the  ,iir- 
roiindiiiL;  ni.'itiix.  I'lioe  wlmli  have  Keen  ciil  .acros-  ami 
smoothed  hy  ihe  iilacialhili  of  PiC  coiiniiv  ^]ui\\  I,e  il  ner 
portion  of  ihe  iioiluje  to  I.e  liLihlei  ill  colour  lliaii  the  normal 
^ranile 

lieinu    har.ler   .and    ic    i.-is|;int    ih.iii    ihe   ^ramic     liiilher- 

tiiore.    ihi'V     -Land    oiil    a    lillie   fr ,-    soinewhal    di-ii  •  .".'Mleil 

surt.'ii'c  M.iii>  of  liie  liodiile-,  vviien  llills  -found  'l.il  liv  llie 
"Hon  of  ihe  ice.  .ilso  exhil.il  a  iiioiv  ,,r  les~  zonal  -Inicture,  the 
ceiilial  poilion  iieim.'  si,nie\vhat  dilVeielil  in  coiiiposH  ioii  from 
the  cMi'i-ioi.  allhoiiLili  ihi-  i-  iml  al\\av-  -ecu  Tlicic  i-.  niore- 
ovc'i'.  i|siiall\  .1  little  -poiii^edike  ma-s  of  M.ck  I  on  i  ni.dine  near 
the  .eiiiie.  while  l.ir;.re  ^ilisteilill;:  polkililic  pl.ale-  of  muscovite 
are  often   -ceii. 


(;i:i)l.()<a'     C)K     II  M.IIII   UION      \\l)     llWlllriKT      VHI\-i.     (i\I  .     1  L»!) 

AltliDiiirli  lliioii<rli(nit  tlic  greater  part  n\  the  aiiM  in  wl'icli 
they  oicur  these  mxlule-;  ate  sratteieil  tliiiniiili  the  imk 
withcmt  atiy  ih'liliite  aiiaii;;eiiietil.  in  diie  m-  two  |iiare--  thev 
were  fiimnl  airaiii;ei|  in  iiru^.  The  nixhih-  in  -ui-ii  lou-  vaiv 
.-"inewhat  in  dianielei.  lh(ii;i;h  not  L'tcatlx.  ami  are  at  lir~t  -epar- 
ateil  liy  an  interval  nl  _'  or:!  inches  ( in  t'olhiwinL' ahm^^he  hue, 
however,  thev  are  t'nunii  to  come  clo-er-  loiiether.  iiel  then 
to  torin  a  i-oiitinuo',i>  -triie.'.  touehiiei  iine  nnollier.  the  hm^' 
row  of  (•<intii.nion>  liaii-  lieini;  iiere  ami  there  inierrnpteil  liy  -pai-e< 
of  the  iioi'iiial   maliite.     Still   t'lirtlier  on.   a-  imliialeij   in  l"m.   K. 


1  cf^oy^  o  roOD  ecu  •  c  o  o  o  o  0   o 


I'iu.   I-..      I'iiM'  l..ikr  Lrr.iijiir.      \  ciri  |)a»iiii.'  iiiin  Mpanitc  ruKliilrs. 
'  liic-lifticili   ii.'iliinil  -i/.c. 

the  noilnle~  ol  the  rou  are  touml  to  fii-e  or  coale-ce.  at  lir~I  into 
a  series  ol  saiisaiic-like  rna-~e~.  anij  then  into  a  coiitiinious  Kami 
liaNin^  the  uiillh  ol  ,i  -iui;le  iioilule.  a  liaiiil  which,  a^  expo-eil 
on  the  L'lacialeil  surfac<>  ol'  the  rock,  no  oli-erver  woiihl  he-ii.ite 
to  ren.-iiil  a-  a  tine  vein  liihtiii  a  lissiire.  coiiM  not  its  pa^saae  into 
the  -ep.-irale  iio.|iile~  lie  .li«linc||y  iraceil.  The-e  xcin-,  inoreo\ei'. 
in  some  ca~e>  -how  a  rude  liaielin^  par.allel  to  the  walls,  tor  the 
conceniric  -iriicture  oi  ihi'  iioiiiile-  p;is>e-  naliirall\  o\er  into 
the  liaihleil  -iruclure  of  the  vein.  The  ipiail/.  which  is  more 
.aliuiuianl  in  the  outer  portion  of  the  iioiliile-,  i-  thus  nioii'  aliiiii- 
ilanl  on  the  -idc-  of  the  vein,  while  mu-co\iie  and  feld-par.  'leitii; 
tnore  alMind.anl  low.aid  the  ceiiire  of  the  nodule-,  .•ire  al-o  more 
all  ind.anl  tow.ard  t!ii'  middle  of  the  vein.  Tiie  lelatitm  of  the 
vein  to  \\\i'  -eiie-  oi'  -pheiical  m;i--es.  moreover,  i-  indic.ale  I  liv 
the  -■ucce--i\e  little  -poimedike  iMiliche-  of  lourmalilie.  I -ee  l''iii. 
I' I  rounded  in  ireiieral    outline,    like   ''io>e  found    toward   the   i-etl- 


^^i^    ^  -^    4^     ^    -i^ 


I'ii;     I'.       I'ilii'   l.:ikc  i;r:illili'        .Spniiir,..||Ui.   ImriclM-  111   hiiiriliillllic 
arrariL'c'l  :it  inlct  \.mIs  .ilciiii:  a  vein,      line  lilih  naPM.il  -i/c 

I  r.il  part  of  the  iioilule-,  w  hide  .are  di-l  riliiiled  .ahiie.;  i  he  Iciiulh  of 
the  vcHi  al  mole  or  !:■--  regular  iiiierxal-  In  -ome  ci,-(-  I'veii 
trace-  ol  the  medi.d  line  lan  lie  -eeli  on  ihc  wealhered  -urf;He, 
pa--im:    ilown    llu'   lcn;;lh    of    I  he   \eiii.    .iiid    -u'.ii;i'-lin'.;  lice    meet- 


i:;n 
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inii  |>lacc  „\  the  c-,,  iiiis  in  the  (■(iimIkmI  vein,  I'licx.  vciii-  aic 
well  clcliiicl  ;ii;aiiiM  llic  i:r:iiiilc.  alllidu-li  the  li..iiiir|:iiv  i>  imi 
al.-dliitcly  ~hai|>.  ami  ocia-iniially  ilifv  -plit  and  t'cirk  a>  ..llicr 
v.'iii>  (Ic.  aii-l  |pa->  iiiin  a  mw  .if  ihmIuIc^.  Their  cpntimiitv  in 
<U'\>{\\  cMil,!  n,,|  |„.  -,.  well  •.III. lied.  a~  they  arc  cximmmI  cliictly 
'in  liciri/nnial  ^iniacc-.  In  cmc  instance.  Imwcvcr.  mi  the  lace  nf 
a  httic  chtT,  line  ,,1'  I  hem  cunj,!  lieM'en  tiicNlciiil  veiticallv  thnm-h 
the  s;raiiilc  in  a  diicctiini  at  riirht  an;;le-  t.i  it-  >trike.  t.ir  a  .h-tancc 
"f  tlifce  feci,  atid  then  ilowiiuai ds  ,iut  of -i-ht.  It  ixcrtain  imni 
fhi>  .an. I  niiincr.m-  ,ithcr  (.li>ervati,in>.  that  the-e  vein-  do  nut 
re|>re>eiit  iiiereiy  sindc  line-  .if  n.i.hiio.  Init  r.ilher  -heet-  u  hi.h 
tray  .nil  int..  -eparatc  ti.i.hilc-  ai..ii._'  their  .niter  niaiirin-.  i  See 
I'latc  X.\.   I'ii;-.   1,  :.>.  ati.l  ;!.! 

Whether    inc^'iii.aily    iii>-etninale.i    llir.iii^di    the    r.i.-k.    .1-    i- 
UMiall>     the   i-a-c.    ,ir      arraniic.l   in    lines     .ir    sheets.     a>     in    ler- 

'■■''"     '■:"■••    iii~tatices.     thi'    lulcs    hear  .-i   strikiie^     tcmmi,.  .l:in.-e. 

-.1  tar  a-  ni.iile  .if  .iccurrcn.-c  i-  c.incerne.l,  t.i  the  -|ihenilile-. 
iixi.ilitcs,  an. I  .It  her  sitnilar  stru.'tiire-  -cell  in  .ihsi.h.an  an. I  .ithcr 
vulcanic  |.i(dvs.  allli.iiii;h.  .if  c.i-;-.e.  .111  a   very   niMch  l.-iiiicr  -.-ile 

The    several    -trui-lufc-    .|c-criliei!    .'.an     he    .lupli.'atc.l    .m    a 

small   scale   in    many    haml   -pecii s   ,,f   ih..   .il,-i,|iaii    fr.mi    \\u- 

^cll.lWst.llle  I'ark.  Tlie  |,rc-eiii-e  .if  t.iufm.-iliiie  .aii.l  m::-  ..vilc 
IS  sUL'ircstive  .if  the  |irc-cm-e  .if  mincralizer-.  vvhi.li  al-.i  |ila\  -.. 
iinli.'ilMiit  a  part  in  the  f.irmati..ii  ef  -|.lieriilitc-.  These  n.i.l.ilc-. 
h.iwever.  liitTcr  in  a  maike.l  manner  fr.nn  such  sphenilile-.  in  that 
their  ciini|..isiti.iii  is  ii..t  i.lentical  with  that  uf  the  enchisiie.^  r.ick. 
while  in  the  case  i.f  the  s|ihcrulite-  there  is  a  prac'thal  i.lentit\ 
111  till-  respei-t.  'I'liiit  an  aluin. lance  ..f  miiieralizer  was  pre-eiit 
111  .crtain   pails  .if  the  granite  niautiia  is.  h.iwever.  in.lic.iie.l   liy 

the    -treaks,    .ir    m.ir ■    I,--    iiremilar    -cirie^.ati.ni-    .if    ....ar-ely 

ciy-t.-illine  .;ii;irt/  :in.i  t..i,r„,.,|itic  f.nin.l  in  phi.i-  tlir.iimh  the 
link 

I  he  re.l  i^r.inite  fr.im  \;iri.iiis  p.art-  .,f  tin'  m.i-s  i-  f,,|ml. 
uhcii  c\;imiiie.l  iiii.ler  the  mi.-r.isi'.ipe,  t.i  le  unif.inii  in  .■ump,,- 
slti.ili    a;i.l    mi.-r.-s-i.pi.'.al    .■haia.tcr.    alth.iuiih.    a-    ha-    lieeli    iheii- 

ti.ilie.l.    \aryiiiL'  s ewhat    in    i;raiir      (  »i  t  h.i.l.i-..   an. I    mi.r.iiline 

|iicp.iti.|erate    l.-iri;el\  .    thi'    f.irmcr   in    mil  u  iniie.l    -ram-.    -h.iuinM 

- I  cieaVaL'c-.  the  Latter  pie-i'titile^  a  well  .ii.arkcd,  .1 . .— h.il  ,he. , 

.-I  111. •Hire,  S.i.l.adime  fell-par-  are  .il-..  pre-eiil,  al|l|..ui:li  in 
\er\      -iil..i|.|||iate     am. unit.      The     iiiicr.i.liiie.     whl.h     i-     ii-ualK 
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I  iL'    :;    -  -I'liMnili'  111  iliil'-  .in. I  i.iki  il  M  III  liki-  iii.i--, 
Nii.|iil:ir  niiii.iic  lii.m  rm.    Inkc.  (  hit. 
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iilioiii  (MjiKil  til  the  iirtlioi  ::i-c  In  uniniiiit.  i>.  in  .-(iiiic  iihiccs.  prc-ciit 
ill  i:iiL'<'  muiiis.  witii  irrci;iil;ir  l>iiuiiil:uii's  ami  a  inarkcil  |iciil<ilitii- 
>lnii-lui<'.  llic  ciirlii-ril  Liraiii-  iiili-i-liiii;  ol'  iinliucla--('.  |iiau'iii- 
rli-c.  ami  i|uail/..  with  a  iVu  imliviiluais  ui' luiititc.  aiiil  iinii  ..ic 
I  lif-r  im-liisiii|i<.  wliirli  afc  iiflcii  vcrv  luitiiciini-.  aii'  inoii'  (i|-  less 
liiumU'il  ill  tdriii.  tiicii-  nutlilif  lu'iiii;  ultcii  iM'ari\  (in-nlar.  Tlicv 
arc  aUii  '|uilc  incmiiailN  oiiciitcii.  Tlic  iniiiurliiK'  in  tlii'^c 
ra><'~  i>  i'\iil('ntl\  \iMin^ci  than  1  he  ut  her  i-Dii-titiiiMit-  ni  t  hi' 
liM-Jx.  with  the  |Mi— ilih'  I'Mfpt  inn  m' t  lie  (|iiart /..  a>  ha- liccii  Icniud 
t"  111-  the  ca.-f  with  thi-  niinciai  in  a  iiuinlir;  cit  ui'aiiitc^  whirii 
ha\('  iicfii   icifiitK    >tnihcii. 

The  <illaltz  1-  much  li--<  almmhilit  tliali  tlic  t'c|ii-|iaf.  alui 
(ifti-ii  iM-cui>  in  >iili-|iiil\  t;onat.  m-  iniiic  (pi  lc->  imuilIimI  ij;iain«, 
iiisti'ad  111'  iiitu|i\  ini;  thi'  inli'i>tii-c-  Ki'twccn  ihi"  nthcr  mim-iaU 
a>  in  a  liipiiual  Jiraliitc,  a  nnnlr  iil  nrriii  iflirc  wliich  irialk-  all  a[i- 
proai-h  ill  i-halarlc!  'u  that  -rcn  ill  The  i;i  anile  |nii  [ih\  rii's  fli^iiK 
|)|ciii-hioii-  liiulitc  i  [iic-i'iit  ill  i'i'>i>ii|<'ral)lc  aniiuiiit .  in  the  u.-ilal 
lath— ha|icil  rurin-.  A  -mall  ainnNnt  ni  mu-rii\  iic.  olicn  intim- 
ately a><i>i-iat('ii  nr  iiitei<;riiwn  with  the  l.iotite.  i-  al-o  pre-ent. 
'Phi-  mineral  al-n  im-i-iii-  enelu-eil  in  the  le|ii-|iar-.  either  a-  well 
ilehne.l  ini|i\  iilual-.  iir  in  i;raili-  haviiis;  the  pei  uliar  I'eiiherv, 
t'lette.l.  Ill-  lai'-like  marillli-  e\hiliiteil  Ij\  II  in  eertaill  oilier 
>;i'aiiite-:  ami  in  -ii' h  ra-e-  it  iil'teii  ha-  all  eil^ini;  ul'  i|Uart/.  -iir- 
riiumlilli:  a  pnilinn  'il'  it.  In  -nme  ra-e-  it  wa-  e\en  iili-er\ei| 
ene|ip-ei|  ill  i|iiail/:.  A  few  f^raili-  nf  iniii  ure.  alul  apatite,  euni- 
plele  the  li-t  ,,(  mineral-  t'lPlind  ill  the  rnrk. 

.>i\  liii'lule-  ueie  -electeil  I'or  liiiri '  .-n  ipleal  -tmly.  alul 
eij;ht  -ei'limi-.  earli  ri,inpii-in!.r  a  wlinle  rioiliile.  weie  prep.iieil. 
'riiiee  111'  the-e  nmlule-.  when  iiit  aem--.  -liuwcil  a  rather  iji-lincl 
ciineentrie  -t  rmnne,  'he  outer  ami  inner  |iortion-  ililTerin.ir  -oiiie- 
whal  in  roliiui  the  i.iriiier  con-i-t  ini;  chiellv  o|'  ipiait/  alul  -illi- 
ni.imte.  alul  the  l.iiter  i-hiell\-  of  iiuartz.  .iii'l  mu-i-iis  iie.  The  outer 
aiii!  inner  portion-,  howeser.  are  not  -epaiaieil  lo  a  -I, alp  line, 
I'Ul  f.aile  iiilo  one  allot  her,  -o  that  no  -at  i-fai'ior\  -epaiation  ,,{ 
them  for  pillpo-e-  of  rhemiial  alial)-i-  rolihl  he  elTe'ieil.  \lali\ 
lioihile-  :il-o.  a-  ha-  lieeli  meiitiiiiieil.  when  lnokeii  ■hIm--,  -Imw 
a  -mall  -poime-hke  ma--  of  Mai  k  tourmaline  lowai'l  the  eeiilre. 
In  I  he  ra-e  o|  1  he  ol  lier  i  hree  nodule-  I  hi-  zc  in,il  :•• !  Miu;ili:elil  w  a- 
meiel\  -ui;^e-ted.  the  liodule-  lieiiii;  e--entiall\  umfoiin  iliinuu!;- 
out.      <  hie   ol    iheni.    however,    eoiilained    iiie    lourm:ilii.e    -poni;e 
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l.4'|f.vc  rct'clicil  to.  iic;ir  the  (•ciilic.  Mti>l  ill  twn  (il  lliciii  llicic  U;i> 
.•III  II  li~liiii-t  icinlciii  \  Id  ;i  r.-iilial  .•irr:iiii:<'iin'iit  m  t  |ii>  |.;ii  i  ^i'  », niu- 
III'  tin-  riiii-iii  iicii|». 

'I  .!•  :ili>ciiic  ol  |imiiiilllirfci  ci  iliccli :  I  |i-  ••;■  i;icli;il  »Iiurturi  i> 
■  ilic  lc:ilii!c  ill  \,liii'|i  tlicsf  iiii<|ill«'~  'IllYi'l'  It;  :i  lii:iiii-i|  liiiiiiiicr 
tinlii  tlirli.-i-ii-i-iiiicri'lioii-.  II. ..lull-  ail  I  varidi-  .|i-»rrilpi-i|  iiii.iiicr 
<;r:illilic  l-in  ^>.  <  »ii  |)a>.-ili,ir  I'liHh  l  In  i;ialiitc  |i>  i  l,c  in.iliiir  i  licic  i- 
^(■••!l  llinlci  '  111-  lnii-|o>i-n|M'  III  lir  all  :ii '!  n|.l  cli  ,i;c  Imlli  jij  i,iaili 
a',  i  riilii|iii>ili(iu.  Tlic  l'<'t;illa|-  liiu^nr  nl  llic  •^laliili-  i-  ii'|ilacci| 
a  ciiar-ri  ^railifil.  ami  -mnfliiiK  ■-  iinli^iiiicth  laillal  m  -in 
kf  arralislciiii'iil  ul'  llic  c-mi^i  ii  iii'ii  ■  - :  i  lie  hiulitc  ainl  '  licMirliiii- 
ili>a|i|«'al'  cliliiclv  .  wliilr  ih''  (|iiarlz  ami  liiu-ruvi!  r.  •■|i(Tiall\ 
llii'  folliKT,  lici'.iiiic  lui.ic  al'Umlali!.  ainl  -illiliiallilc'  make-  il- 
a|i|pcaiaiicc.  ii^iiallx   in  laif;c  alm.iiiil. 

(iiiail/.  iiiii>cu\  iti'.  ami  .-illiiiiaiiitc  arc  llic  cliicl'  cun^iii  uciil- 
■I  llic  miilulo.  I'lai:i"cla.-c.  ainl  an  untwiiincii  I'cliUpar.  )iiiil.al'h. 
'  'lliiM'la.~c.  uliii-h  arc  |ii(-cir  in  ~iiinc  ikmIiiIi-  ih  ri.ii«ii|ciaMc 
ainouiH.  1. 11,  ill  iillici-  in  vcr\  -mall  <|iiaiitit\.  uiili  tiiiiiinaliiic. 
in  -nine  c-a-c>.  ainl  a  leu  i;rai'i<  nf  inm  ore  ami  |  yrilc.  ci)ni|i|ci  ■ 
the  li>t  III  iiilislitliclil   inilicral- 

Tlic  i|iialtz  is  iiiiiaxial.  ami  rciiiii-.  a  wi'll  ijclincd  i,i.i-aic  of 
IMi|\;;oiial  craiii-.  -Ii.iwiii!;  little  or  nnlluiif:  nl'  llic  tcmlcm-\  tn 
il('Vi'lii|i  iciumleil  imiaiili.  -  >liii\vii  in  the  f^raiiitc  it-cll'.  It  nl'icn 
liii|i|>  all  aliumlaiice  uf  -illiinaiiite  iiecillcs.  alt li(iii<;li  in  ilii> 
iiiinera.'   il^es   imi    ii.-uall\    uccur  in   -iieli   mat-   a>   in    the   1.     l-|>al-. 

It    l'rec|iieiitlv    eciiiiaili-    line-   of    iiiiiiule   cavitie-,    >. ni        liii-li 

eiicliise   niiiviiiL'         lilile-.      Tiic  iiiuscnvit -rui-   in   lai^e  i    .l.iiir- 

less  |ilatc>.  cij'ii.,  ,,|'  \ci\  ;ir(i;iilar  'Milliiie.  eMcmliiii;  ii;  -nine 
•a-e-  i-iiiii|i|clel  ai-rn—  the  eeiil  ral  |Mirtiiiii  of  the  m.^liile  ami 
hohhnj:  mail'.  Mrlii-ioii-  o|  .|iiartz.  sillinianitc.  ami  oi!,i;  .-oii- 
-liiiiciit-.  '{"he  irremilai  ami  imlcntcii  outline  i-  (|iiite  ili-iim-t 
in  a|i|iearam-e  fmni  llic  fnielN  I'letteil  or  laec-like  liiiiinilai\  j.ie- 
-ciitcl  l.y  the  niii-co\  It.'  ol  the  <;raiiile,  the  ouiline-  liein;;  '|iiite 
-iiar|p.  It  nia\.  Iin\vi'\ei',  l.i'  rcfra n Ici  1  as  this  st riictiuc  on  a  iiiin-h 
laijlcr  -cale.  It  h.;-  the  I'liiinciil  liasal  i-|cavaf;e  rharaeteristie 
nl  till-  mineral,  uili,  the  uiiilniin  cMimiinii  paiallel  tn  it. 

The  -ilhiiiaiiite  occurs  in  loiii;.  siciiilcr.  i-olatci|  iieeiHe-. 
leliiil  inio  iicarlx-  o|iai|ilc  mas-c-.  It  iicur-  pciietr.iTiiii;  lioth 
t  he  (|u:iitz  ami  lliil-cn\ile.  lull,  as  has  lice!!  mciitioiicil.  ;-  e-perialh 
al>iimlalit    in    the  lehi-l.ar.    which   i-   :i-iiall\'  rrowdeil    with   n lie- 
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of  it.  TIk-  -illiiii.initi'  iniliviilii.il-  :iit'  ii-ii:ill\'  xciy  -.lu.ill.  ariW 
Hit'  iin'^jiilar  ill  iiii>-  »cfiiipii.  Tlicri-  i».  Imwcxfr.  a  t<'iiil<'iic\ 
t.i  ilcvcliip  tlu'  iicaily  >(|iial(',  n\-  the  ••i);lit-»icl<'i|  lui-iiialii-  luilti- 
ii~ii.illv  sfcii  in  llii~  -iiccii'-.  aii'l  tlic  lari;<'i'  iTiaiii-  -Imu  ilic  iwiial 
K'""l  i-lfavai;i'  III  till'  'llM'i-liiiii  lit'  dill-  |iillac-iiic|.  Tin'  iiutiflal  i> 
111     i\ial  ami  |Hi,-iti\i- 

111  cilir  III-  tun  iii^tainc>.  all  imlivjilnal  ul"  iiium'uV  He  iniilil 
lif  M'cii  at  it^  f\t  icinity  tn  |ia«~  ititu  a  ImmkIIc  <ir  luii-li  ul  <illiiiiaiiitc 
tiliic>. 

Till'  iirriiiii-iiri'  III  -illiiiKitiiti'  ill  jiraliitr.  ('\cc|it  almij;  -lircr 
Ziiiif-.  i».  II  I-  ii<-lii'\ci|  uiikiiiiwii.  liiit  till-  iiiiiicial  iil.vii  .iliiiiiinl- 
ill  the  i|ii:iit/  v.liicli  iiiiiii<  in  \ciii>  ainl  iii('i;iilar  ina.->(-  in  liij;lil.\ 
al  iTCil  nil  k>  111  flic  \ic-ilil'^  ■!  i;iallitc  ilitlll.<ii>li-.  ami  cl-cw  ht'ir. 
Wlu'lhcr  »iicli  \cin-.  have  ,iii\  ;;r!ii'ti<-  iclatinii  in  suili  (ircurmii-c- 
a-   tliii-^c   heir  ilc^riijicl   i>   a   (|iic-ni.|i    lur  t'lltilic  invc-tinatimi    tu 

ill-rl.l.'. 

The  tcli|>|)ar  arc  |iic-ciil  in  -niiir  iiuilulc-  in  i-iiii~ii|cialilc 
ainiiiint:  in  iitlii'i->  ihi'\  aic  |iiai-ticall\  aliscnt.  U'licii  |iri-<-iit 
they  CI-  -i-t  in  part  nl  vvcll-t  \>iii!icil  |)la;;i' irja.-ic.  ainl  in  part  ul'  an 
lint  u  itiiicil  fciiUpaf.  p|.iliali|\  m  lliiicla--c  Mic-iui-litic  is  iic\cr 
Iniinil  iti  tile  iii.ilulrs,  altli'iii,i,'li  it  may  almiKcl  m  tlif  -liiniumliii}; 
Cratiiii'.  TIk-  tVld-paf,  cspcciallx  I  he  ml  linrla.M'.  ui-rllis  in  il|-ci;illal- 
>li,ipi  I  imlix  iiliial-  liaviiif;  I  ln'  tVatliiM'-likc  l'oiiii>~('i'n  in  --plii'nilitcs, 
iittcii  witli  an  iliiii-tini't  Milial  airanircliictil ,  ami  Miiiictinii's 
^liinvilii;  a  j.^iaiiiipliyiic  ililiri;iii\\  i  li  with  the  i|iiaitz.  It  i<  mil 
i-spcciall>  riliiinilaiit  in  an\  pail  nl  the  miiiilc  .mil  i~  '■inwilcil 
with  I  Mini  ill  ■>  ami  tnat-  ul'  >illiMiaiiitc  nrcilli-  '{'lie  iimi  nic.  which 
IS  lilack  ami  iipai|uc  iiccur~  in  each  iiuiiulc  in  lli<'  linin  ul'  a  feu 
raihcr  laii;c  t;ia  'i~.  \  u;iaiii  m-  iwu  .l'  pyiiic  is  al-u  iisiiallv 
pic-cni  The  tutiitiialinc  ihu^  far  fnMici  uci-iirs  as  a  liiinch  "f 
liraiii-,  irr<'!;ulai  in  -liapc.  ijark  in  cnlniir.  aiiij  uith  stiuiii;l\  mai'kcil 
|il<'iichrii-iii.  in  !  ale  i;ie\-  ainl  ilark  j;i'<'.\ -''hie  nuts,  ji  i«  :iina.\ial 
ami    ne^.,ti\e  i>    .i^^nci.-iii-l    with   iji.    it/   ami    leji'^par.   ami. 

Ill  '  '  iif  iw  .1-1'-,  Was  -cell  I"  lie  penctraieil  li\  a  few  -illinialiile 
lie.     ie-. 

In  iiiiiei  III  iirike  a  n  iinpai  ati\  e  -tudy  nf  the  i  hetiin  .al  rutii- 
piisitiuii  111  the  Lir:  nite  ailil  the  ih>  iiile-.  a  -pecinien  \\  i-  -elerteil, 
rii|i-i-tiii'/  i|  the  I  \  pical  iiiaiiiti'.  ;n  which  there  was  i  'irln-eil  a 
m'lliile.  -pheiiral  ill  -liape  ai.'l  '_'  iin  ■  s  in  iliaiiicter.  'Ihc  -peciiiien 
was    liliikcn    up.      ml    the    i;ianite.     cxcepliim     that     iiiili  i  iliatelv 
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suli(iiiiHliii;i  tlic  iidilulc.  \v:i.-  (•i\i>li('(l,  ami  an  average  <aiii|ilc  <if 
it  (liawii.  'I'lu'  iiiiilulc.  al'li'i'  lia\iiii:"  ln'Cii  \<'iy  rai('tiili>  t'iccil 
I'liiin  llic  ailhci-iiii:  iri'anitc.  w  a.~  liicikcn  aiin-s  an<l  mic  liali'  taken 
I'll!'  atial\>i>.  'I'lic  analyse-^  itm-  which  1  am  iiKlclilcd  tul'icil'. 
\f\il  Nditon  i;\ati>.  Ill  McCiilj  rtii\ci>it  y  I.  iscic  in  cacli  case 
(■aiii('(l  (III!  iti  ihi|ilii-atc.  the  limine-  '^ixi'ti  lichiw  i('|ii'c~i'titinii  tlic 
iiicati    <il    tun   clii-cK'    i-nnriinhaiit    ilcti'iininat  iiin>: 
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Hiiiacic  aciil  wr.s  ndl  jdcikcil  loi'.  The  silica  in  a  -cciinil 
iiiMhilc  was  t'liuml  tn  ■.nmunt   tn  7'.'    l!l  \«v  cent. 

'I'lic  analys(>s  hrii'ii  (nit  the  fact  that  tiic  "iiaiiitc  is  a  vvvy 
aciii  one,  ciintainin!;  intH'h  tni>ii>  |)<itasii  as  cDinpiifi'il  with  sncia 
than  ill  the  case  (if  the  jiianitcs  ait'cadx'  ilcsciilicij,  atnl  tliat  the 
cliict'   (lit'tV'fcncc   l)('twc(>n   it    ami    tho   imdulcs   is,   tliat    tlic   lattcf 

ate  lichi'f  in  silica  anil  aluiiiiiia.  and  | icf  in    alkalis,  than  the 

iiianitc  itscll.  .XinnnL;  the  niiiKif  dirfciciiccs  is  the  inaik(  d  pic- 
liiindf'iancc  of  |)i)tasi,  nvcf  sdd.a.  the  sniallcf  ici'i't'titairc  nt  linic, 
and,  Dwiiiv;  Id  the  presence  .if  the  liintite,  the  hifucf  pefcenta^e 
iif  tn.Hiitiesia  in   the  case  nf  the  ^|■anite. 

A  sludv  iif  thin  seiiiiins  nf  this  p.aiticular  specinieii  nf  lifati- 
ite  slmwed  it  tu  lie  cnnipnsed  chiefly  nf  i|iiartz  .and  niicfncline, 
with  .a  sm.'dl  anmnnl  nf  liiutite,  plaiiinclase,  and  an  unlwitiiied 
leldspaf.  piiilialily  (iithnclase.  \Ciy  >ni:dl  anmunts  nf  iiui~iai\ite 
and  iiiin  me  ucic  .al-n  pi-e>eiit.  A-.  unlnri  un.ateU',  in  llii-e  atial\- 
se-  llie  peiceiitafie  nf  the  Intal  iinn  pic-eiit  in  a  feiinii- >lale  h;is 
lint  lieeti  deteniiitieil,  it  is  iinpnssilile  tn  calculate  .■icciii  atel\  the 
percentage  nf  the  se\('ial  iiiineials  actii:ill\'  pii'setit.  In  tht  ca~e 
nf  the  .iiianile,   Imwcxcf.  Ihi-ie  is  apprnviinately    !,">  ."i  per  cent   nf 
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i,i;(p|.iii;v    oi'    II  vi.iin  iniiN     vm>    i;  wi  ijnir    miias,   <\\\.    Hi.") 

i|U.MI/..  ali'l  .")(l  |icr  (ciil  lit'  IcliUpai-.  'I'lic  laiciihitii  m  i>\  tin; 
iiiinii  111'  ihc  Lii-.-mitc.  aililiiii;-  the  t'criir  uxidc  as  siiili,  >liii\\-<  it  tu 
lie    a>    I'.illnu.-: 
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rciiic  iixnlc  ami  water. 
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'I'lic  i;ialiitf.  llicictiiic.  falls  into  the  I'lillnuiiii;  |iii>itiiiii  in  the 
C.I.I'.W.  i|iiaiititati\c  i'la.--illcatiiiii: 

( 'la~-  I.      rci~alaiic, 
<  »ril('|-  :!.     ( 'iiluiiiliaic. 
i!an-    I.      Ala-kas.v 
Suli-iaii^   _'.      Mai;il('liiiii;iisc, 

III  till'  case  111'  the  iimliili',  the  iinriii  uiicii  ralnilatcil  i>  fnuiiil 
til   lie   as    l'iilliiu>: 


(^larl/ 

( >itliiirlas(' 

Alliilc...        

.\ijii|lliil(' 

( 'iiniliiltini  .  

li\  lici-tluMic  i.MiiO.Sj  ().,) (1.  1(1 


I'l'.t-  (  2   per  ciMit . 
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■cmi-  ii.Milc  ami  \\  alcr 
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'I'lic  |icruliai  liiaiiiua  whiili  separates  I'l'ini  the  icmlinLi  m.'initc 
mass  ami  i-ii|i>til  ule^   llie--c  muliilc^,   ami  the  \ciii~  ur  dikes  iiitn 


j;  'i**'^*  w. 3i^«k~^*^"'tL.'''-.Jxi.;f'.i  .■ 


(.i:ni.i)(,i(  \i.  >ri,'\  i.v,  (  \\  M), 


i  ! 


uliicl,  tlicy  |,a~,<,  has.  tluMcf,,,,..  ||„.  tnll,,ui„i:  |„Mlinn  in  lh.M,uau- 
lilatixc  <-la-;>ilic,-iti(in: 

Cla-sl        INTsahipc. 
Onlcr  _'.      Hcltraic. 
liaiiL'  ■_'.      il»i.iiialkali(). 
Siih-ialli;-  ;i.      iSu(|i|)i,tas>icl. 

\~  a  iiia-iiia  n<  thi.-  .■nii,|„,>iii,,ti  lias  n.it  as  yet  IkhI  any  iiamo 
asM-iKMl  to  II  ill  the  clasMllcalion.  it  is  |,io|),,-.,.,i  i,,  name  it  ('anliff- 
n-c.  after  the  touiisliip  in  u|,i,.|i  tiic  i.ick  oc-iis. 

Ill  these  ni.diiies  eoniiHliiin,  .,f  immiis,  ,|oe<  ii,,i  s,.|,aiate  ,,m. 
Ill"'  ''Xee-s  ,,1-  ahiiiiiiia  lieiiifr  cunhiiied  wi||,  siliea  t,.  Inriii  silii- 
"'••""I-'  If  '1"'  iAce>-  ,,f  aimiiitia  I.e  s,,  .-ah-uhite,!.  ari.l  the 
very  >inall  aiiiomn  ,,f  niu>,M,vite  whieh  is  [.resent  he  iiedecte,!, 
'Ik'  no.iuh.  nil!  I,e  f,,un,l  t,,  have  the  f,,lhmii,.i  iiiinerah.iiirai 
(■(iin|in>itiiin: 

(.'u,-ni/..  '>:;-!M)  ,„.,■  .■(■nt;  fehlspar.  Is- II  percent:  Mliinian- 
lle.  h.-71  per  ceiil.  \vhi<-h,  t.iu;et  iter  wit  h  L'-lill  per  .aMit  ,,f  the 
t'^rrnniairnesian  (•oiistinu'iits  an.j  water.  cmipL.te-  llie  sum  ,.f  tiie 
analysi-.. 

<ir:inites,  aii.l  allied  n.eks,  r,witainiii,u-  splier,,i,l  d  ,„•  ,.,,i„-re- 
li"nar>    lumiis   or   nodules,  are  known   from    many    p.arts   of   the 

'""■'''•;•""'  " '■  'li'-''  '"•<-uiTeiices  are  freipieiilly   menti.med. 

as.  tor  instance,  the  comTeiionary  granite  from  Foimi.  in  Sardinia, 
the  piiddii,;:  manite  from  Veniiotit,  and  the  orhicular  di.irite  from" 
Corsica. 

'' '■'-'"   "''  '''<■-<'  structures  is  not.   however,   in   all   cases 

tli"i"Ui;lilv  uiid..r>to,Ml;  Km  in  an  elahorale  iiieuH.ir'  on  tlw 
subject,  von  ChrustschotT  has  pre-enle,i  the  leMilts  ,,f  a  verv 
'h'taded  comparative  study  of  a  lar-e  niimher  of  such  , occurrences. 
'<iid  l.eli<.ves  them  t,,  I.e  -eiieth-illy  ,livisil,|e  inn,  f,.ur  irroups: 

(1.1  Coliceiiliic.  spheioid.al.  aii.l  coiL^reiionarv  -n.wtl,, 
al.oiit   foiciiiii  inclusion-. 

(2.)  .\...lilar  -rowths  ai...iit  fr.aiinieiil-  ,.f  -ei-ielioiis  ,,r  iii- 
Husioiis,  which  latter  are  ,.fteii  partially  ,,r  wh,,lly  r,-,liss,.lve,l. 

I.'!.)  'irolip  of  theso-calle.l  piiddil.!;- manite-.  wheie  1  he -I  ruc- 
I'lre  IS  <lue  to  a  -imple  concreli,.naiv  a-thni  set  up  in  i!„.  ma-ma 
duriiij;  It-   norm.-il   cry-talli/.aiion. 

^M.-'irjoiivs  .IcI'Aca.lcmic  l„,|,-mlc  ,lcs   Srww,-^   ,|c   Saim    IV!ci>l  ,„„;: 
>cnc  \ii.  I  iiMic  \ln,  \.p.  .(.    ls;i|. 
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i,i.iii.ii(,\    oi-    ii  \i.ii;riiTi)\    AM)    iiNMltuM     \ni.\s.    ii\r.    l:i7 
(4.)      I'liiiiary    >liurturHl    I'ni'ins  df  llic  in:iL;iii:i  i>r  ciulMiiKir- 

]lllil-     I'lilll.-ii-t      IHiidlHts. 

Ill  till'  I'illc  I, a  kc  I  ire  11  111 'I  ICC  uc  r\  hlclllly  ha\  i"  ti>  ilu  w  illi  the 
ca^c  111'  |il'ilhui'\-  liiaL;ii:atii-  ilillVrfiilialiiili,  tni'  alllimmli.  ill  the 
ca.-c  111  the  i.rca>iiiiial  vi'iii-likc  Inrm-..  the  imidi'  ni  (icruifciiri'  i< 
>ilcli  a-  to  >iil;l;(-.|  a  ilcvcli)|iiiiciit  sul  i-ci|iiciit  In  tiic  rry>Ialliza- 
tiiiii  nf  the  uraliitc,  tlic  fact  that  tlii-c  ]la^-  iiiln  s|)liciical  lindulcs 
])rcri>cly  iil<'iili<-al  uilli  tliM-c  whu'li  .ici-ur  ~i'attcri>i|  ;i~  1-m1,-iIi'iI 
iiiili\ii|uaN  tliiiuiLih  the  inik  lai'  and  uidc.  and  wliidi  air  far 
iiHiic  aliiindaiif  lliaii  the  -tirakcd  m-  vein-like  tHriii^.  pinve-.  that 
they  are  nnt  h  identical  in  oiiiiin.  and  are  deii\eil  I'imih  the  ri\  ~t;il- 
lizatinii  lit'  a  liia;;liia  whicli  \va-  free  In  ;;atlie|-  it-elf  iiiln  iiMindi'd 
drii|i-like  tcHin-  which  the  i-nlaled  |iiirtiiin>  nf  -uch  a  liijuid  uuuld 
take,  luit  wiiicli  c-imid  nnl  lie  (h'\-elii|iei|  in  ^  manina  when  cry-ial- 
lizatimi  \v:i>  lar  advances,  'i'he  cdiistil  iient  niineral^  nf  the 
inidiilc-,  fuitiieiiniire.  are  iint  idcniical  with  llie  la-l  fnrnied  lam- 
^tilu('iit>  1  if  the  ^ra nil e.  as  they  should  lie  if  t lie  III iiliilo  re|)re-elit('d 
the  last  ]iriiilucl-  uf  the  crystallizatinn  nf  the  granite  iiiauin'''- 
Mici'ncline,  w  hich  i-  alinndanl,  and  line  (if  the  last  mineral-  In  separ- 
ate mil  nt  the  iiiaLjina  ill  I  he  ca-e  nf  the  i;raiiile,  is  enliieU  aliseiit 
frniii  the  niidiile-:  while  silliinaiiile,  which  i>  never  fnuiid  in  I  he 
iiranite.  is  niie  nf  ihe  iim-l  aliiiiidaiil  cnn-l  it  iieiils  in  llie  nniiuh's, 
a-  well  as  "tie  m'  the  first  ni      le  cnii-l  it  ueiits  in  cr\"-t  alli/.e. 

'I'he  peeiiliarity  nf  till'  |ireseiit  nccurri'iice  lies  chielh'  in  the 
fact  that  the  pnrtinli  n(  the  iiiayiiia  which  iliiis  -epnrated  niil 
was  iiinii'  acid  than  the  ina^nia  as  a  whnje.  and  richer  in  aluiiiina. 
wliicii  i>  \'ery  umisiial.  It  niiist  he  renieniliered,  Imwexer.  in 
this  cnii'iexinii  that   till'  ;;raiiit("  itself  is  ninrc  acid  than  Usiial. 

Mafjniatic  dirfereiitiatinii  haslieen  put  fniward  li\  Mack-.trniii 
to  accniinl  fill'  the  nriijin  nf  the  iindiilar  !;raniii'  fnimd  at  Knrtfnrs. 
in  Swedi'li,'  in  which.  Imwever,  the  iindiili's  ,ire  innre  Ka-ic  than 
till'  Ki'anitc  its 'If.  as  well  .as  tn  e\pl:iiii  nllier  allied  nccnrreiices. 
Me  thinks  that  "  il  i-  in  many  cases  exideni  th.al  ihi'  iiiclu-inns 
were  sojl.  and  llieii  the  ,-iinplrst  \iew  i-  that  ihcy  were  drnps  nr 
piirtiniis  nf  a  partial  inasina,  which,  at  the  tenipeiatiiri'  existiii}; 
iiiiiiu  '1  >•    l-.'fnre   crystallizatinn.    cnuld    iin    liin;;er   lie    held    in 

snllll  ly  the  principal  inafrma.  Iml  sejiaiated  niit."-' 

'  TM'mic  \vii|i|il.-ickta  Svcri-lvM  KliilL'i'Miiilcr.  (m'uI.  l-nrcii.  i.  .■^lucklnilui 
I-'iiili.      IVU.      I'.    r-"v. 

■Heine  Haik-triiMi;  Cau.-e-  el'  .Manmalic  Diricr-ciil  i.ilinii.  .Imaiiaj  ol 
i;ciilii«y.  Mil.  i.  ISII.I.      |i.  77^. 
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'I'lil-  -.■(■111-  to  l.r  The  (Piily  >:il  i-lartiii\  <'\|,lalial  ii  .||  nf  thr 
I'inc  Lake  iicciiiT.^iir,..  ih,.  |ii-i,,iy  .'l'  \\iii>-("  i  Icvrli  ij  iiiicli  I  -(.ciii- 
to  hav.^  Iircii  a-  lullou-:  In  the  nriiiiiial  iiia,i;iiia  ihi'iv  ucii.  rcrtaiii 
srA/,, ,-,/;.  iirliiT  in  Hlii^a  ainl  aluiiiii:a  tlialithc  n-l  of  the  inaL,'iija, 
ainl  riiiilalliiliu-  ai-i.  a  rcrtaiii  al Hit   n\  liiiiacir  ac-ii|,       lluw    llii-.(. 

I'alllC     illllP    CM-ICIIn..     \\|i|.l|l|.r    In      -C- ICl,r,-||  i,  m     ,,,■    .-,.|,;||-;|t  n  „|     ii-,,,,, 

''"'  iiiiiiic^ilialcl;,-  -iiiiiiunilini;  iiia,i;-|iKi,  m-  uIiciIkt  lunimhi  inr,, 
tlicir  |i;.  -nil  |i,.-i;ii,:i  iV.nn  ain.tlicr  |iai-t  ni  \\u'  .ua-  li\'  iiii.\  i-mriii.- 
iii  tlic  in.illrii  iiia,i;ii(a.  i-  illiri'itaili.  Tlicic  arr.  linw cxci'.  c'\aliiiilr> 
nl  -lii-li  iliflViriilialii.il  in  iriaiiitc  liiairiiia-.  in  tlii^  cax'  uf  |ic,i;liial  itc 
\ciii-.  uliH'li  at  tlicii  cxticiiiitic-  lic(|iii^iiily  run  (Mil  int..  \ciii-  i,i' 
||ilaltz.  a-i.riatcil  willi  a  iittic  |i  .iiriiialilic.  'I'licsc  vcA//, , ,  /  .  licin^- 
(■\  iilciilly    iniiiii-ciMc    will,  ill,,   niaiii    iiia--    n\    the  niauiiia.    were 

anali,-(,ii-  ii,  m|i,I,iiI,...     Micak-.   ..r   -1 1-    ,.\    ,,il   in  water,  ex, -ciit 

Ill-It  the  niauiiia  liciiit;-  iiiucli  I'--  iiinliilc  tliaii  these  lliiid-.  the 
■-(/./'(/■((,  ciiiilil  iini  ,M  icailily  lun  .(>,i;etlier  into  !;|,,linj(- ,,r  niuiiiled 
liia-e-.  'I'liey  iiiii;hl  I"  cnii.iiared  uith  the  irldl.iihle-  which 
-cpaialc  In. Ill  a  -nhili.iii  thai  i-  alu.iit  to  cryMallize.  and  which 
alter  a|i|icariiiu'  -eparatel\  ,  a,<;L;icj;alc  thelii.-elve,<  |(.;;ei  |,cr  inti. 
K.u-  like  -iiiiii;-  i.f  Lead-,  ami  eventually  (level(,|i  inli.  variuii- 
ili'ipiclii  cr\-tal  li.riii-,  a-  -Imwii  l.y  \i,u,.|,an,i;  and  ■  .t  her- in  ilieir 
experinieiii-  i.n  ilie  ci\ -t  alli/atioii  n\  sulphur.  .\n\  \ci-v  small 
i-i.l.iled  ^i-liliir,  II  thai  were  develdped  tl|ii.uj:li  the  liia^niia.  or 
iletached  liniii  t  he  la  lu'ci  xc/,/'i /> /;  l,y  ninvenielil-  in  the  -eiui-lluiil 
nia  — .  wi.iild  i.l'  ci.ui-e.  withiiiit  eiicnuiiterini:  iinich  icsi-l  aiice. 
lake  iipi.ii  lhelii-el\(-  a  !;1<.I  .iilar  luini.  while  in  the  ci:,-e  lA  lari;cr 
-tre.ak-  and  -heels  more  re-i-iance  wmild  l.e  olTeied  l,\  the  .tdV- 
nc—  I.l  the  ma.i,'iiia.  and  the  tendency  to  as-iinie  a  .a'lol.iilar  lorn. 
Ui.iiM    lie  le--   proiioiMiced. 

W  iieii   the   m.a.irma   had  ( led  sullicieiitly .  and  crv-l,alli/.;  l  ion 

l.e.^'.iii  lo  -el  in.  ||„.  solidihcalioii.  in  the  ca.-e  ol'  the  irfaiiite,  lol- 
lowed  the  ii-iial  coui-e:  while  the  ■^rhln  riii  ;ind  jllol.ule-.  h.-iMlli; 
a  marked  dilTereiice  in  coi  |,o<iti,,n.  or  perliap-  heciusc  lliev  con- 
tained a  iiicaler  proporiion  of  iiiinerahzeis.  developed  diirili.i;- 
ci\slallization  :>  leiideiic\  lo  -pherulil  ic  airaii;ienieiit.  I  i  he 
case  (it  the  -e|ialale  nodule-,  1  he  cl> -t.illi/at  loll  -eeni-  to  liave 
■"'•"■''■''  li"'ii  'he  centre  and  to  have  proceeded  outwards,  and. 
l((\\aid  the  eNtreniity  of  the  sriili,  n  ,i _  |,,  li..,\-,.  conimence.l  at  a 
-eric-  of  points  aloni;  the  medial  line.  'Che  medial  line  of  the 
schliereii  tliils  cori"  pond-  lo.  and  i-  i.leni  ical  in  ch:iracter  wit  h 
the  central    ponion-  o|'  the  nodules. 


i!.|     ^ 
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1,1,1)1,11,1    (i|-    II  \i,iiiM;ri  i\     \\i)    i!\\(iii'ii'    \i:i  \~.    n\r.    l^iH 

'I'lii'  |ji>-~iliility  m|'  the  Mu(|  I'-.  iKivini;  Keen  |j|.Hiui-fil  l.y  tlic 
iiirltini:  ■Iipwii  <<\  piMli.'ns  ut'  -n:  ■  tilpiiilitic  IkiihI  in  tlir  u,-ill-icirk 
is  cliniiiKitfil  |p\-  till'  t,ict  ih.-.i  !,  only  :ii('  -urli  l.;iiiii>  iint  tuiiiid 
ill  the  uall-iiii-k,  tlii-  liciiii;  i'\"ci  \  wlicii'  .i  K,i-ii'  u:,i! '1 'H  i-liki'  alii- 
|iliiliii|ilr.  riiliirl\  ililTciclit  iV.iiii  the  lin,iulr.-  in  i-uin|»i-il  ii  in  :iiiil 
i'li;ii;ii-tiM'.  Km  :il<ii  liy  tlir  /,on:il  :in-;iiijri'ni('nl  iilicii  uli-iiM'-l  in 
llir  liniliilr-.  .•iljii  llic'ir  |i:i--;mc  into  the  illi  li~t  inrt  l\  l':i!iilccl  \cili- 
liki'  Inriii^  wliicli.  ,'i~  lirlnic  iiiriit  imii''!.  in  -"liic  i';i-c-  i|i\  .ili- :ili'l 
I'dll..    alhl    :ili'    ihu-  i-l(';ili\    Iml    |Mi|-|in|i~  of   ihc    Wali-l'ic-k. 

Wlii'lliiT  :ili\  111  the  i|Uai't/  \cili-  -i  i  i-iinminiily  Iniiinl  a~Mi- 
cialril  willi  ,Lri'anitr-.;:nri--('-  nf  unilmil  itnl  iiilienii-.  (ii'i;;-iii  in  tin' 
,\iclia  all  III'  tlir  iiuaitz  \ia)i>  aiiil  >triiii;<.  ultcii  iii-li  in  >illiiiianilf. 
IuuihI  aliiiiiilaiillv  in  I  lie  :illciri  I  ii  irk-  -u  ii  lum  li  iii;  'iiTal  ;.'raiiiti' 
inl  lU-iiill-  111  l,atr|-  ilati',  li,'i\c  llic  -anic  |,iiliial\  millin  a-  tlm-r 
111  llic  I'ilic  l,;ikc  ,m:illitr,  i,<  a  i  |.lr-l  ii  ill  wmtlix  iil'  in\c-t  iliat  ii  ill. 
'I'lif  -tllijy  111'  tlii-  iirciiiicncc  -l|ii\\-  llial  ci  intclii|ii  i|  alli'i  ill- 
\rin-  111'  all  ariil  i-lia i.arl rr  ma'  In'  I'l iiiiii'i I.  imt  mily  iluiini:  tin- 
lilial  -la^^r  nl  riy-l  ,il|i/,;it  ii  iii .  a-  ill  till'  r,-i-i'  nl  llu-  liy-tri  i 'iiflli-t  ic 
■<clili'  III  Mill  the  Klilt'lMaltci'  111'  Kc>ri'.  Iiiit  tli,il  liiul.ly  -ilirci  ill- 
I II  Hi  lull-  ,  |-c  -1 1 II II 'I  ill  II  ■<  -ciiicii^iti'il  111'  illfl'dclitialcil  mil  nl'  ,a  LJlaliili' 
1 11,1  Lin  I  a  licl'mi'  riy-iallizatiiiii.  ,Mori'i  ixcr.  I  lie  liaiii|i'il,-t  nirt  iiicul  ten 
-c'lil  ill  |irL;iii;itit(-  ,inil  ntlii'l'  allii'il  Imilii-.  ;il|i|  sdnicl  inics  latnl 
a-  |iiiiiil  111'  their  aiiiicnii.s  ilcpiisil imi  in  |iic-c\i-tiin;  lis^urc-.  i- 
liul  iici(--alil\'  -II  |ilni|i|i'ci|.  hut.  a>  i>  liuw  lieili,;:  ueniially  fcniir- 
iii/fil,  may  ;ini|  ii-uall\'  liucs  n-iill  hdiii  tlir  luimary  eiy-l  alli- 
zalinii   ill'   llic  ciiiiliiii;   iiiaj;nia. 


I'ii.M  \  nil,   iiiKi>. 

The  teilii  |iejrmalilc  w  a-  lilsl  -liun'c-tei  I  li\  ilan\  ill  I^J'J, 
111  .le-iLlliale  llm-e  legiilar  ilil  eiy;i'i  i\M  li-  nf  i|llali/  alnl  I'elil-Jiar 
whirli  ale  unw  kllnWII  a-  LCiaphii-  L'lallile,  In  lNt',1  I  »ele--e  e.\- 
lellileil  il-  ll-e  -;  i  a-  In  rii\er  ail  \ery  ei  lal-e-irrailiei  I  uraliile-. 
Silire  lh,al  time  the  wnnl  |  lei^li.al  ile  has  lieeii  f^eiierally  ailnpleil 
Inl  llie  eiiliie  ii'inilp  nf  mar  e-i;iailie'l  .i;iallilir  Ineks.  il-iiall>  m-- 
eiiriin;;  in  llie  lurm  uf  ilike-.  aiii'  even  I'm'  the  eurie-piiiiilinij; 
('(|iii\  alenl-  nl'  ,itlier  philuiiir  iiias-e-.  as,  fiir  in-laiiee.  syeinle- 
|ief;iiiatile.  i  lim  ite-pei;iiial  ile.   i^alililn-pef^iiiatite.  etc. 

Ill  tin-  ale,i  the  Hue  pe^iiiat  i  i  es,  m  .vliat  nia\  lie  termeil  the 
fjianite  peiiniatlte-.  are  \el'\  aliunilant.  iillt  -M'liite  pegiiiatlli- 
iiliil    iieplieline  syenite   pei;iiiatife.-<  ;il,sii  iiei-ur,       The-elw        alter 
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i.i;i)i.iii,ii  \i.  sn{\l;^•,  i     \ai)\. 


ria-x-  1.1  i(irL>,  li,,\\c\ci-.  will  1.1'  i-uii-i'lcicil  in  that  ;i(.|fiMii  i,| 
the  I'l'.Jil  dealing'  uilh  the  iii-|.|icliiic  -\ciiitc>,  while  here  the  tiuc 
j;iaiiitc  nciiniatitcs    ahmc    will    \<i-   ih'-.-rilicil. 

A-  ha-  alicaily  \  i'fu  iiiciitiniieil.  the  iiraiiitr-  ami  maliitf- 
ylici-M-.  ill  all  |iait-  c,l'  the  area,  vciy  ciiiiiim  mlv  .-..iitaiii  ill  drliiicl 
;iiiil  inc^iilai-ha|iiMl  l,.i,lic>  ,,f  |,(..^,,,atilf.  'riii-  i-  x.nictiiiio  in 
the  -hapc  nl  laii;c  .-|ila-!ie-,  wliii-h  l.chiiialili  ha-  mi  liltiiiL;l\  tiTinnl 
'■tiaiiiiiicii'".    fnmi    the   flaiiic-<ha|icil  t'di;  -  \\  hirh  I  hey  iMnnni.iilv 

(I.-Mlllic.        At      (itllCI-     t;       (-     it      ncclll-     ili-tlllilltcil     thldll^llullt      ihc 


whole  lidily  lit'  the  rmk  in  -inal 


lev  ma— e-  nt'  le--  i;iiiteM|iie  -liape, 


which,    uheii    theve    lia-    lieen    a    di-tinct    iiKivemeiit    i  it    t!ie    imk 
in  line  cliicrtion.  aie  clum^ateii  intu  loai-e-iii-aineii  streak-.       I'lii-e 

eiinsi-t    (it    ipiaitz    ami    lelil>|iai'.    luit    are    UMiall.v     | i-ei-  in  iinn- 

ma'.'iiesia  cim-tit  iient-  than  the  le.-t  nf  the  lifanitc. 

I  hese  iaiaise-i.M-ainc(l  |i(irtiiin>  -eem  [n  he  the  la-t  iiortiiin  o! 
the  maiiite  maizina  tn  Milhlify,  ami  where  the  irranite  liatlmliths 
shatter  the  -I  rata  thr(iuu;h  which  they  aiv  ri-iiii;.  it  i-  this  c.iai-c 
|iei:iiiatitic  lacies  nt'  the  Lnaiiite  which  unze-  intn  the  tiiial  cracks 
and  lisstirc-.  lillini;  them  iqi  ainl  t'urmiti:;  what  are  ciniiiminK- 
klidwti  as  iieiitiiatite  dikes.  Tlie.-e  dike-  are  thus  I'dimd  traver-inii 
every  ntlier  ruck  l\|ie  in  the  aici.  and  are  es|iecially  aluindant  in 
certain  places  where  the  nxciiyim;  crust  i-  thin,  ur  where  mi  tlie 
margin  nt'  the  intriisidii  the  in\aded  ri'ck  is  t'ra\ini:  awa\'  intn 
the  iiprisirii:  i;ranite.  'rhi;  in  the  meat  lidily  nt'  limestniie  ind 
rusty  sedimentary  i;iieiss  which  is  .siiuee/.ed  in  lietweeii  the  liallm- 
liths  nt'  Huileiiih  and  .\nstruthev  in  the  west  and  snutli.  the  Methuen 
liatholith  nti  the  ea-t.  ami  the  mass  nl'  Liranile  nccurrini:  in  sniithern 
Chamlns  en  the  muth.  these  |iei;inatite  likes  almiind.  'I'liex"  aic 
alsn  lamimnn  e\-erywliere  in  the  limesinne  hands  which  lii^  lietwcen 
the  ii.athnliths  in  the  western  half  nt'  the  llaliliurtnii  sheet:  while 
in  the  s, mill, .astern  inrner  nt'  the  Halilnirtnti  aiid  Hamrnl't 
sheets,  the  nverlyinii  sediinentar\-  cnxcr  l.ein^-  thicker,  and  the 
fifaiiite  nuicii  less  aluindant,  |ie,i;;natit(.  dikes  are  cnnipar.atively 
rai-e.  iMirthermnre,  in  the  liathnjiths  and  areas  of  };r.anite-i:iieiss 
Ihemselves,  where  the  inck,  in  the  mnvements  tn  which  it  has 
iiecii  siilijected  while  still  in  a  imire  n|-  less  pasty  cnnditinii,  shows 
liy  thealirnpt  iiiterruptimi  nf  thefnlialinti  that  it  hasheen  I'ai.lted  - 
the  slow  and  'uadiial  mnvements  liy  which  th(.  t'ldiatinn  niiiiinates 

'  riiicrsiicliiiiiL'cii  lilicr  ,  ','    i:i.tsi(.||iiiiv' ilcr  ,iltkrvstalliiiisi'liccii  .■^c-iii.lcr- 
ucscliiic.      Kiiiiii,  Issl.      l'ai;c  L'l  ct  s(M|. 


'R'.AJ^StlUv' 


'..'A'      W^-^t 


'jTTii^iSxslxfmBemii^aBs^amma 
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,   I  iil.i  ii.'^     Ill-     II  \i.ii;i  imm\     \\i>    ii\Mi;iiir     \lii.\-.    iiNi.    Ill 


licllii;  ilil  i-liu|itrii  |iii:ill\  l.\  a  iiimh-  -.iiiMcti  im  i\  ciDi'liI  .ilnu;;  llic 
line  ni'  iu|inirc  it  i-  lHuinl  llinl  ■:  iii.i--  mi  |.c'iiiialilc  aK\a\-  (ilK 
llif  K-ultini:  -|ia(i-.  iSci'  I'lal  i-  \  X  I . '  I'Ik'  |'"-i;iiial  ilr  i  n  llii- 
i-.ff  i>  'i-Uall\  iml  \ri\  -liali'iv  'li'lincil  a^aili-t  tlif  ic-t  i.I  the 
Liranili-,  liilt  in  a  mlaiii  cy'riil  I'ailr-  away  iiit.i  il.  All  a'!- 
iiiiral'lc  lAaiiiiilc  111  -111  11  an  i  iri-ui  rcni'c.  "li  a  laii;i'  siaii-.  i- 
>ccii  in  the  laiilt  alnni;  ll;c  '.'a-l  -iilr  nt'  iIk'  r>iiili'ii;h  1  lal  hnlit  !i 
Vffcncil  111  nil  |iai;c  Jn.  .\;;ain.  ^\\  i  i  in  ilii'  iir\  il.i|iiMi-nt  .-i  a 
liathiilitli  the  irranitr-nnci--  al  aiix  p'lint  i-  \fi\  -liai|il\  niiM'il. 
|i('L;iiiatilc  i-  apl  In  a|>|ii'al.  a-  il'  In  (ill  ni|iluif-  wliirh  liail 
liccn  (lc\clii|icil.  'I'lii-  i-  wril  -r(-n  in  tlic  Uurlci'^li  liai  iinlil  li.  nil 
tlic  >liar|i  liciiil  lirtui'rii  l.niii;  lake  aiiil  'riniii  lake,  mi  Inl- 
14.  I."),  ami  Hi.  nt'  rnni-<->inn-  \'  aiiil  \l  111  KiiilciLili.  uin'rc 
;i  LMCal  linil\-  nf  |iri:nialitc.  vaiyiin:  niiiiii  in  -i/.f  n!  iiiaiii, 
:i|i|icars.  KviilriitU"  in  Iho-c  ca^c-  |initinn-  nl'  the  -till  tluiil  inaiinia 
fi'nlii  lii'Inu,  (If  nriairi'ini:  tlimuiili  the  I  mil  \  nt  the  -till  1  nit  |ianiall\' 
.-nliililicil  inik,  liavc  |ia>-C(l  intn  the  >|iarc>  a-  tlicy  were  n|M.nini;. 
(ir  al'lff  llicy  hail  n|icli('il,  ami  lia\c  tillcii  tliciii. 

I'cirMiatitc  in  1'ait  i-  the  iini\<'r-al  licalcr  nt'  all  wminil-  ahil 
(lisliicatiiin.-  in     lie  \ariiiiis  mck-  ni  ihc  area. 

Tlif  |ii'Kin:itit('  ilikc-  \  ary  urcally  in  wiillli.  frniii  iiii'ii>  -triiiirs 
an  im-li  nr  oven  U'^>  in  uiiltli.  up  in  L;icat  ilikt-  inaiiv  I'im  t.  m- 
fvcii  \aiiU  ari-nss.  iScc  I'latc  Wll.)  In  I  lie  iinrlhwotfrii  part 
(if  the  llaliliiirtnii  >licci  ilicy  >cli|nni  cxi'i-cil  ti  t'cct  in  widtli.  Mic 
l:ui:cst    (likes  in   the  area  licint:  llinsc  nccm  riti'^i  in  Mctlmcn  ami 

l^UllciLrll.         OlK'      nt'      tll(-C.      nn      Int      l'.       .■nni-('s>ii  .11       \ll        ill'       the 

latter  tn\v.i>liip.  is  2.')ll  feet  wiile.  while  ntheis  in  the  same 
district  are  even  lai'ijier.  With  a  iireatc  uinth  than  tlii-  the 
peiiiiiatiti's  Inse  their  dike-like  fnini.  and  a:  e  apt  in  take  the  -hape 
nf  nmre  nr  less  lenticular  iiia>-es,  like  that  ruiinitiLi  nif  in  the 
sniithwcst  finiii  the  sniith«e>terii  liay  nf  .lack  lake,  i  'i  the 
east  side  nf  Uiirleiiih.  'se  very  lar^ie  dikes  and  tiia.-ses.  Iinue\cr. 

seldnin  preserve  thii  .nu,  their  extent  the  \'ery  cnai-c  main 
nf  the  line  ]iet;iuatiles.  liut  tend  In  .apprnach  the  iinriiial  ;;ranile 
!\pe.  ('lie  nf  the  laiirest  peirmalite  inas^e-  in  the  area,  which 
lines  jirescrve  Its  true  pe;:niatitic  fades.  i<  that  uhich  ncciii~  nii 
(aiiice—iniis  X  I.  .XII.  and  .X  I  1  I .  nf  Mi  illliiniit  11.  ^1  ret  chilli:  ft  i  ill'  hit  s 
(i  In  IT.  and  lia\imi  an  area  nf  nearly  three  and  a  halt  -ipiiire 
miles.  The  Imiiicst  dike  >eeii  aiix  where  in  the  area  i-tliat  which 
runs  with  a  ciirxii;;;  ciuii-e  tiin->  .lack  lake  in  the  Imviiship  nl 
Methuell,  frnlii  Inl  .")  nf  cnrce— inn  Nlltnlnl  1.")  nl  (■nnce.»>i()|i  I  .X , 
a  distani  e  nf  fmir  miles. 
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'\\\i-  |i(_  ii.iiiii-  (■■Mi-i-l  aliii'i-I  cxrhi-iM.K  ,,!  .|iiail/.  ,iiii| 
1i-li|-|.:ii-.  Irnii-iii.iniif-i.-i  ccii-liliiciil-  arc  pii-i'iit  nnK  in  mtv 
-lii.ill  aliiciiiiil.  Iicilii:  lr;iic-ciilri|  cillicl-  1a  i  1  I:ii'!n  Inii-.i.  or  1 1\ 
iprc,-i--iii|i:il  -liiall  -ctilCLi.iUMii-  .  ,f  inaLlIirl  lie.  'run  lcM-|  i,i  I-, 
iirlli..iLi-i-  nr  niiciu.liiic.  ami  a  linif--.M|a  ti'liUpar  •an  liv^  ii-iitlv 
he  ic(  ciL;ni/i-il  r\i-\\  nil  the  u  cal  liiTcd  -iiilai  r.  I'lir  idliiirl  a-^iiiiiilli; 
:i  |iali'  |iiiil,  anil  t!ic  laticr  a  liic\  <  il'nii.  I'lhlcr  the  niirrn-c.  .pc 
llic  fc|.|-|iai-  .iftrn  jiii-cnl  l.caiililnl  iMiri,i|icr'iritii-  inlci  ;:riA\  t  h^, 
a-  t.iv  in-lali'  r.  in  tlic  |  ii-iiia!  I  tc  nf  |,,|  |.").  c,  inrc^-i,  ill  X  I  I  ot  Mnii- 
iM'iiilh.  «  hric  thr  |np|a-li  l'i'lt|-|iai-  i-  i nl ci  i;ii i\\  n  willi  an  nlii;"- 
I'la-c,  llir  l.ii-LLf  liiiciii]ic!!liili'  iii(li\iilual-  lia\in::  a  -|ici-ilic  maxiU" 
111  2-i'i-'.K  itllicr  iniiicial-  aic  ippI  ciiiniiiMii.  alllioii:;li  |ii  nKal  il\  . 
il  i'm'  ilikr-  (-(.nil'  lij  III'  i'\tcn-.i\cl\  \\..rivr.|  l',,|-  !','li|-|iar  at 
a!i\  lime,  the  laici  niilif'al-  ulmli  ncc-in'  i'Ur\\hclr  in  llii-c 
|iii-k-  wiiiilij  iiniii  time  111  lime  111'  iMiiihl.  Ma«-i-  nl'  a  Mark 
i^iinii|iic  iiiincfal.  a|p|iaicntly  a  iiai-jicl.  the  lai-;;i'-;  nt'  tlii'iii  almiit 
(i  iiiclic>  -i|uaic.  were  nlitaincil  tVcini  a  iimlxnl'  jicLriiiatilc  uliidi 
unilcilic-  llic  liicalci-  |iail  nl'  I  he  t'lmit  nf  lul  1  _'.  i'iinci'«-h  .n  1  nl' 
Ilif  low  ii-lii|i  111  Mimlcn,  Ulack  tnurinaiini'  <iiriii>.  all  Imiii^li  in 
.-iiiall  i|i|aiitil\,  in  ih''  |ii'miiatil(-  in  many  |ilarf<.  A-  an  iii- 
stani'f,  lliii-c  iMiiiiiini;  al-iinl  Clear  lake,  mi  Inl-  iM.  2'k  ami  '2i'<. 
e(iiice>~iiin  III  111'  Meiliuen.  ma\-  keiiteil.  Thi-  iiiineral  i-  nin^t 
likely  111  lie  tiiiiml  uiieii  the  |iei;nialite  lieriime>  \ei\  lii-li  in 
<|uart/.  and  jiiii|initiiiiialel\    |iii(ii' in  lelil-|ia!-. 

Ill  a  ~in;,'le  in.-talice  i;ia|>liite  Ua>  rnuml  ill  a  liemiiallte  ilike. 
'I'his  renialkaMe  nci-ill-renre  i~  uli  lut  :!S.  rnliie-^ii  m  I  nl'  llie  tnUli- 
sliip  111  An-t  lilt  lii'i'.  A  (le>cii|iti(iTi  lit  tiii~  iiiTUiieiice  i>  i;i\cii  mi 
|ia,ire  •!7ll.  ill  the  -eitimi  I'ealilii;  with  the  ecmim  ic  iCMiuicr-  nl' 
tlie  ali'a  '{'he  inte:e-l  uhii-h  attai-he-  to  thi~  neriii  retire  i>  that 
the  L'laphiie  here  iirriirs  in  an  iiriiemi-.  inrk,  ami  liiii;lil  thus, 
like  the  iither  rmi-I 'Tiieiit<.  lie  natiirall)-  rmi>ii|erei|  as  deriveil 
li"m  'he  riiiiiini;  111'  the  mi.!j;iti;il  iiia,u;iiia.  The  i;;nemis  miirin  nf 
irraphite  in  this  rase.  iiu\ve\cr.  is  nut  inili>piital>le.  -I'eitij;  lli.at  the 
'like  riit~  liii;lil\-  altereil  lime-tiiliev.  ami  the  (■.■illiiinacemi>  tiiatiTial 
may   ha\-e  keen   iiit  rmlured   t'liun   the    i.' 

'  >lc  Kcllip,.!.  I'.       l'ir-( '.ciillili;!!!  Snlilui'lltv  ill  ■(i     y  '■liillil:irk~.     .s'liV  iiiv  , 

•liily  Jll.  lillll),  wlirp'.  in  ilisruvini;  tlir  ori^xiii  nf  tli ii    in  ihr  liinr>liini-. 

the  aiitliiir  uiitcs:      ■•|)('spi|r  nf  i| rniirni.  •  nl    ^     ..    ^in,-ill  miiichiiiIs     nf 

LTapliitci  in  till'  ii;ncnii>  rni-k>.  my  nuii  npininn  frnin  tlic  prcpniiilrnitiiif; 
i\i.|rncr  i-  tlial  it  lias  liccn  ilrrivnl  frnin  tlic  liini'stniirs.  i|ii,iit/,itr>,  ami 
Kiirivsc,-,  ,iiii|  has  nnly  licrn  wiirkeil  nvrr.  r.iiiM'il  In  inifrrate.  ,-iiiil  rrri y>tallizcil 
l>y  the  inri.iiiorplinsiii;;  ajreiits  '' 
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111  the  K''f:''  iiuijniity  nf  cases  the  iiiiiH'r:ilii<;ical  r(iiii|)iisiti(iii 
of  llic  iipi^iiiatitc  (lues  imt  sciMii  to  lie  iiitlui'iiccil  in  the  least  liy 
tlie  cliaiacter  (if  the  wall-nick.  Thus,  the  great  swaiiii  of  peg- 
matites ciittiiif;  the  crystalline  liinestinie  in  the  tii\vnslii|i  nf  Km- 
leigh  have  the  same  ciimiMisitinii  and  cliaiacter  as  thnse  which 
iicciir  cutting  the  granite-gneiss.  In  the  sdutinvestern  part  (if 
the  area  cuvereil  liv  the  map  sheets,  hnwever.  the  pegmatites 
which  cut  the  great  iiitrusiniis  <if  amphilinhtes  and  uther  liasic 
rocks  occurring  in  the  gnci>s.  very  frei|uently  hold  a  cmisideralily 
larger  proportion  of  liiotite  than  the  |)egmatites  normallx  contain. 
In  these  cases  it  would  seem  that  .some  material  had  lieeii  supplied 
liy  the  wall-rock.  Iivit.  as  above  stated,  speaking  g(^nerally.  no  in- 
fluence on  the  part  of  th(>  wall-rock  can  i.v'  oli.served. 

The  stiiictiire  of  the  pegmatite  dike.s  may  lie  descrilied  as 
coarse-grained,  and  more  or  less  irregular.  .\  rapid  variation 
from  place  to  place  -in  some  ca.ses  even  within  a  few  feet  from 
coarse  t<i  rather  line,  is  characteristic.  The  extreme  coarseness  of 
grain  seen  in  some  i<\  her  regions,  where  feldspar  individuals  >eveia! 
feet  in  length  are  found,  is  not  oliserved  in  the  dikes  of  this  area. 
Ill  the  pegmatites  of  New  Ilaiiipshiic.  feldspars  are  frei|uently 
found  as  much  as  10  feet  in  length,  and  one  crystal  in  the  .\nieii- 
caii  mine,  in  (Iroton.  measured  fully  20  feet,  while  Hrogger  men- 
tions feldspar  crystals  in  the  Xorwegiaii  pegmatites,  10  metres 
(nearlx"  'Xi  feet)  in  length." 

The  feldspar  individuals  in  this  area  are  seMotn  over 
(i  or  7  inches  in  diameter.  Few  of  ti.  ■  dikes  show  in  any  very 
striking  manner  the  graphic  granite  intergiowth  of  the  (|\iartz  and 
feldspar  often  .so  perfectly  de\-eloped  in  pegmatites,  hut  theic  is 
generally  a  tendency  to  this  intergrowth.  which  ililluences  the 
structure  of  the  id(d^. 

In  a  few  cases,  however,  a  vei\v  coarsely  miarolitic  stiiicture 
is  olisei\'e(|.  ,ind  the  large  drusy  <'avities.  or  vugs,  are  occupied 
liy  large  cr  -lals  of  orthocla.se  and  ((uartz,  together  with  liiotite. 
.\  good  example  of  such  an  occuiicnci'  w.as  oh-ervi'd  at  :i  mica 
mine  situateil  on  lot  l,S,  west  of  the  old  Hastings  road,  in  t  he  town- 
ship  <if  llerschel,  a  short  distance  noHh  of  Bird  Creek  post-ollice. 
Some  of  ilu'  crystals  of  orlhoclase  at  this  loc.alitw  with  sharp  and 
well    delinecl    crystallogiaphic     outline,     measm'e     nearly     L'     feet 

'  CaiiMilian  liccoid  nt' .S'ii'iicc,   veil,  li,  .Nci.  ((7. 
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in  (liiiiiu'tcr.  wliile  the  licxa^niial  ciy^tals  (if  (|Uai1z.  with  |.\  lainidal 
Icniiiiiuliiiii.  arc  nftcii  Inmi  1  lo  2  feet  in  IctiKtli.  and  fmni 
_'  tn  .")  in(lir~  in  (li.iiiictiT.  The  (|UalIz  crystals  ilhi-tl'at<'  in  a 
vriy  |icilc(i  anil  dear  niannri-  ihc  succcssi^f  sta.iii's  in  tlii'ir 
ilcvcldpnicnt.  nian\-  nf  the  laifji^r  indix  iihials  hcinj;  loriiicil  li\- 
the  rdalcsci'Mcc.  cir  Kruwinj;  ticvihci'  i>\  several  nciuiilMiiirin-; 
'■rvslaU.  the  interspaces  liein;;  urciipie.l  hy  silica  in  perfect  (ip- 
tical  continuity. 

'I'll  the  s( lilt li  lit'  the  rnad  lielwcen  Mayiiiint li  and  Ciuniicrniere. 
aluiiit  nine  miles  east  of  .Maynnnt  li,  a  similar  uccurrence  was  inited. 
Iiut  here  the  cniistitiients  of  the  dike  were  nrlhnclase.  alliite.  and 
calcile.  'I'he  mt  hnclase  crystals  weic  nlteii  (i\-ei-  a  funt  in  diamelei'. 
nith  sharp  crystal  planes,  while  the  alliite.  thiiu.<;h  nut  sn  larj;e.  was 
even  irnn-e  perfectly  developci,!.  The  ceiitic  of  the  dike  was 
lal'uely  occupied  liy  irregular  inas-es  of  coarseh-  cr\stalline  cal- 
cite.  and  occasional  perfectly  dex'eioped  cr\-tals  of  alMte  were 
completely  enclosed  in  the  cahate.  The  calcite  was  evidently 
due  to  the  same  action  as  that  to  which  the  feldsjiars  owe  their 
origin,      (See    Plates   Will    and    \.\I\'.) 

.V  distinct  arraii<;em<>nt  of  the  niiner.als  narallel  to  the  sides 
(if  the  (like  is  not  common,  allhoui;h  in  many  dikes  a  certain 
general  tendency  to  parallelism,  liandiiif;.  or  criistitication  can  lie 
seen.  Such  a  structure  is  manifestly  primary.  I'rei|uentlv.  how- 
ever, (--peci.illy  in  the  dikes  of  the  western  side  of  the  area,  a  dis- 
tinct p;iiallelism  of  a  dirt'ereni  characler  can  lie  oliserved  in  the 
pcfjmatite-.  This  consists  in  a  moiv  or  less  well  iiroiiounced 
foliation  of  the  pegmatites.  This  structure,  as  has  Keen  shown 
in  Irealinj;  of  the  j;ranite-i;iiei-s,  js  one  which,  in  the  case  of  the 
j;real  liatholiths  of  this  rock,  re-ulls  from  movements  in  the 
solidifyin.i;  mass,  which  cau-e  the  io(d^  tiisi  to  p.ax  throiiKii  the 
sta^^'c  of  an  ail.iren  .mieiss.  .and  tinallv  ,  when  the  auu'en  h.ave  Keen 
ile-tro\('d,  into  a  line-drained  l.iminaleil  i;nei^~. 

A  -irnila:-  foliation  in  all  its  s1:il'cs  can  lie  excellentlv  seen 
in  llie  piLiiiatiles  finni  m,an>  p.-iit^  of  the  area:  in  f.act  it  is.  in  a 
more  oi'  less  pronounced  form,  \'er>-  common  almost  ev<'ry\\  here. 
Magnificent  deNclopinents  of  pegmatite  in  the  auj;en  f;iieis>  sta^e 
are  to  lie  seen  in  the  hills  east  of  the  xillaj^e  of  .Minden,  and  it  is 
well  shown  ill  the  creat  area  of  pej,'matites  on  eoncessioiis  .\| , 
.\1 1,  and  .\III  of  ^^(lnnlollth,  referred  to  on  p,ii;e  111.  In  the 
hitter  ca.se   the   foli.ation,  or  streaked  stiuctui-e  of  the  pej;m;itite, 
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fiilliivvs  tile  outlines  of  tlic  mass.  'I'ln'  inovi'inciits  in  the  ]>i-ii- 
niatiti'  iliii'iiifj:  coolinji.  and  ocfoic  solidilication.  lU'odiicrd  in  it, 
in  fact,  the  sarnr  cITcfls  as  in  thr  r-.iM'  of  the  manitc-iinriss 
itself. 

'i'liere  ai'e  certain  cases,  however,  when  the  foliation  of  liii- 
|)e;;niatltes  can  li  •  seen  to  have  heen  produced  hv  inoveineiifs 
not  connected  with  the  ujiwald  llow  of  tlie  iiia'iina  in  the  lissuie. 
hut  with  reuion  [iressiire  after  tiie  ni.aiinia  had  liileil  the  piyssuro 
and  was  solidifvinu'.  or  possihly  was  airead\-  sohd.  Thus  there 
ail',  on  lots  s,  II.  and  Id  of  .Mindeti.  aion;;  the  Ixiundary  with 
Snowdon.  a  nutnher  of  stnali  peiiinatite  dikes,  cutting  a  ma-s  of 
foliated,  dark  coloured,  hasic  rock.  In  these  dikes,  which  cut 
diauDUiillv  across  the  direction  of  the  foliation  of  the  enclosini: 
rock,  a  foliation  has  lieen  induceil.  which,  instead  of  heiiii;  |)ar;dlel 
to  the  course  of  the  ijike  it.-elf.  runs  across  the  dike  and  is  par.aliel 
to  the  foliation  of  the  hasic  rock  which  the  dike  penetrates.  In 
this  case  it  is  clear  that  the  foliation  of  the  peiiinatite  is  <lue  to  the 
same  cause  which  -ave  rise  to  the  foliation  of  the  basic  rock  itself. 
It  is  prohaMe  that  in  this  case  the  foliation  was  induceil  ;ii  a  time 
when  both  rock-  weie  \ery  hiiihly  heatecl.  and  (piite  possibK- 
l)(  fore  the  in.jected  pei^matite  had  completely  solidilied. 

'riie  pe;;rnatites  are  prevailin.uly  rich  in  feldspar,  this  con- 
s'iluent  lariivl\-  predominatinir  over  tic  (p.ait/..  In  places,  how- 
e\i-r.  this  lattii-  con  tiluiiit  bei-imes  i.iore  abundant,  especiallv 
at  tli<'  extremity  of  the  diki'  when  it  becomes  narrow.  In  fact, 
cases  can  be  iibserve(|  wheiv  tln'  leMspar  is  represented  (inl\-  b\- 
a  few  individuals  here  and  there,  and  the  dike  develops  into  a  mass 
of  ipiart/,.  Such  an  occurrence  if  seen  alone.  w<iuld  undoublediv 
111'  ciin.-idereil  as  a  ipiaiM/,  vein,  but  in  this  ari'a  no  ^<'neti'-  di-tinc-- 
tioii  can  be  drawn  between  the  two  occurrences.  'J'hi.  .pniit/. 
veins,  in  these  ca.ses  at  least  are  merely  a  form  or  phase  of  ilie 
|)e,muatite  dikes.  This  relation  is  well  seen  in  the  township  of 
.Methui'ii.  .about  the  shores  of  Kasshalio^  lake  isee  pa^e  Ml.  .and 
it  is  in,,  •ir'ant  in  connexion  with  the  consideration  of  th<'  <piestion 
of  the  .  :;,4iii  of  mineral  veins  as  a  class. 

There  is  hardly  any  uroup  of  rocks  which  enters  larueh-  into 
the  composition  of  the  earth's  crust  whose  oriiiin  has  ln'cti  the 
subject  of  so  much  stu<ly  and  iliscussion  as  the  |ie;;inatiles.' 

'  Si-i.  Uilliarii-^.  Ceo.  H.    -( Irinin'of  tlic'.Marvlariil  Pi'giiiatilev  'l.'iili   \iiii 
li(|i.  I    S.i;  ,<  .     pp.  (i7.">  to  t),S(i. 
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Cliarpi'iiticr.  wlio  wms  diic  (.f  the  firsi  to  study  tlicsc  locks, 
rcjiiii'dcil  tliciii  incicly  as  ((mtcmiiiiiaiii'iais  iiiji'ctiinis  n'  tlic 
I'csiiliial  i;|-aiiitc  iiiaiiiiia.  tind  hciicc.  as  tlic  final  step  in  tlic  |  ,  ,m-c>s 
of  liiaiiitic  coiisolidatioii.'  lie  was  followcil  i;i  this  idia  hv  l)c  la 
Mc(  he.  hy  Hroiiii.  I'ouiiict.  Duioclicr,  and  .\ii^(lol.  Nauiiiaiiii 
is  also  inclined  to  think  this  the  most  pidhaMc  tlicoiy.  an<l  c.-ills 
thcni  .•dtcihirths  of  the  jiianitc.-' 

I'.lic  dc  Hcantnont.  'n  his  fatuous  essay,  "Suf  les  Ijnanatioiis 
volc:iiii(|iies  et  inetallifeivs, " '  while  acce|ititif;  in  the  niain  the 
ifrneoiis  and  intfiisive  o  ijiin  of  pemnatite- .  ititiodnced  nil  inipof- 
tant  addition,  in  assu;  liiij;-  water  and  other  ininerali/inj;  agents 
as  iiece>sary  factors  in  their  forniation.  He  coric'ated  the  |ie;i- 
iinitites  with  the  other  pheiionieiia  so  coniinon  in  the  peripheral 
re^iions  of  fifanitic  districts,  or,  as  he  called  it,  j;iaiiite  aura  (the 
peiiuiiihra  of  Von  Hiiinholdt ),  !)e  Heaiiinoiit,  while  assuininj; 
liranilic  emanations  as  necessary  for  the  crysttillization  of  the 
(•oar.se-<;rained  f;ranites,  is  care.ul  to  ilistinjiiiish  between  them 
and  the  bunded  concretionary  veins  formed  liy  snhstances  dis- 
solved in  circuhitinj;  hetited  waters. 

Scheerer,  in  a  [laper  i)iil)lished  ahotit  the  same  time  as  that 
of  l)e  Beaumont,  attrihuted  a  still  more  important  role  to  water 
in  the  forniation  of  pciinuitites.  holdin^i-  what  Hunt  has  desij;- 
nated  as  the  theory  of  fiianitic  juice,  a  hijihly  heated  a(pieous 
solution  "i'  mineral  suhsttimes  iiupreirnatin.u  the  con^icalinj:  mass, 
and  ooziiif:  out  under  pressure  into  tlu'  surroundinj;  rocks.' 

The  intrusive  thecuy  of  the  origin  of  pejiinatite,  with  the  aid 
of  wtiter  and  otiier  mineralizers  as  important  factors,  has  more 
recentl.N  heeii  iidvocatcd  by  J.  I.elimann'  and  by  Hrojificr."  and 
m;iy  be  retjarded  as  the  most  accejjtable  for  all  those  mas.-es  which 
are  in  intimate  association  with  larjicr  plutonic  intrusions.  Thesi. 
two  authors  dilTer,  in  that  the  former  tissumes  a  viscous  or 
colloid  state  of  the  material  at  the  time  of  its  injection  into  the 
fissures  surroundiiifi   the  f;ranite   mass,  and   thinks  that    no   lii^li 

'    Kss:ii  >iirli' Collet.  Kcogii.  ilcs  I'vr.,  p.  I.')S.  \s2,l 
■  l-i'lirliiii-li  del- ( icDjrnosic,  iMcd.,  vol.  2.  |i.  •.':(•_',  I'  Vs. 
'  Hull.  .S)i'.  (h.iiI.  I'r..  (L'l  iv..  p.  r.'. 

<  Hull.  .Sir'  (;,n|  |-f..  (J)  iv.  p.  AiiS.  I,s47.  T.  .^tcriv  Hunt;  Chcni  and 
(icol.   I:ss;iys.  p.    I  Ml,    t  s7."i. 

'  rclicr  (lie  Kntstfliung  ilcr  iiltkrvstallinisclicn  ,'Si'liicl'cri'c>tciiic  n  •>(  rt 
.<c.i..  I,S,S4.  *~  I     -♦     ' 

"  Die-  Syciiit[)cKMi:ititaanp<'  ilcr  Miiliiorwcgi^clicn  .\uirit  uiiil  \c|.licliii~\i'n- 
it.  1.  'Ilii'il..  pp.  Ul.VL'L'.J.  Acit-chr.  lur  Kr\-.-t.,  Vdl.  Hi.  Is'HI.  ■rr!iM>l:it<'i'l  hv 
.\    -V.  IOmuis.  (an.  Ucc.  .■<(•.,  v<il.  \'I,  Niis.  J  iiiul  :i,  pp.  :i:<-4(l  and  (il-71 
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tciM|iiT:iluii'  i^  li('r("ss:irv:  while  llic  lattci-  rc;;:ilils  the  pcLiinatitc 
dikes  as  tiniiied  iiinler  iihpic  .kiiiikiI  i^'iiemis  c-ipiiiiiliniis.  alllmuiih 
alluwiiii;  the  iiii|Kpitatice  of  iniiietaliziim  ar'tioii.  A  similar  ai|iieii- 
iiriieoiis  tiieory  for  tlie  iiiii.riii  i,t' peiiiiiatite  lia^  lie(>li  advanceil  li\- 
W.  ().  Crosl.y.' 

'I'd  iniute  the  Winds  nf  Williain^:  "  tiie  wiitei's  cniiceiitidii 
lit  the  relatidii  lietwceii  lliese  iiitnisi\-e  pev'inatites,  ami  the  ^'i-aiiiie 
witli  whiiii  tiiev  are  asxnialed.  d(ie>  not  maleiiaily  dilYei-  I'lmii  tiie 
i'iinre|itiiiiis  (if  l)e  lieaiimiiiit.  I.elimami.  and  I'lniiriiei-.  We  are 
ac<-ustiimed  to  (■diiiieri  niarseiiesr-  df  ct ystalh/alidii  in  iuiiedus 
rocks  with  slowness  of  sdlidilicatiim,  and  while  this  is  doulit- 
Icss  a  ciirreet  concoptioli,  ir  does  mit  necessarily  follow  thai  very 
coarse-L'rained  rocks  are  always  iirmhiced  in  this  wav.  If  the 
lucility  df  molecular  motion  lie  siidicieiitly  iiicreaseil.  and  the 
conditions  of  crystal  sirowth  are  ihereliy  reiidereil  more  favouralile 
throiifili  the  presence  of  volatile  sulistances.  we  mav  L'ct  coarse- 
;_'i'aine(l  mineral  au'?:re;rates  in  a  comparatively  short  peiiod  of 
time.  The  writer  interprets  thd>e  peLrmatites  as  the  ]•  .1- 
diicts  df  the  residnal,  and,  therefore,  mosi  acid  poition  of  a 
;;ranite  maiima  liiirhly  charged  with  water  ainl  other  minerali/im: 
ajrents.  ^^uch  a  silicemis  material,  in  ;i  state  inteiinediate  lietweeii 
liision  and  siilution.  has  lieen  injei-ted  into  fissures,  ami  there 
crystallized  into  very  coaise-^raiiied  atrjrrefiates.  not  necessarilv 
throiiifh  any  ^reat  slowii(>s>  of  iliis  process.  Imt  rather  in  viiiue 
of  the  aid  to  crystallization  atVorded  hy  the  almmiance  of  niiner- 
alizers  jiresent." 

'  Ainericaii  (Jcciln^isl.   v.il     l:i.   y.  2\:>.   Mnrcli,    IS'K.     .\ls.i  Tccliiiiiln!:v 
{Quarterly,  viij.  l.\.  N'ev  .  lice..  iMMi.  pp.  :ijli-:i.")(i. 
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(;AliMH(»S    AM)    DIOIMTKS. 


It 


is  !i  matttT  (if  difficulty  in  liiis  area  to  ihaw  a  satisfactdiv 


line    l)Pt\v(<<"n    tli'    ■    rocks    wincii 
and   diniitp   and   ilinsc   wfiicli   slioiiji 


lie    ciiidui'ci 


nlllc. 
pllihld 


Tl 


lid 


lie  icpivscnted  a>   am) 


>liil> 


<1     d 


iiowcvcf,   wliicii   iiave  Ivh-ii   dcsinnatcd   as 


Kiiitc.    wliatcvcr 


ln'   tiicir   precise   petr 


I  (lira  1  (1 1 


ical 


nature  at  |)reseiit,  have  all  the  characters  of  <;reat  hasi<-  intrusions, 
and  are  eithei-  peifectlv  massive 


size  of  -irain  from  place  to  place  with  the  irre-iular  streakei 


tiirc  due  to  inovenieiit- 


or  show  only  that  variation  in 


<truc- 


111  such  a  mas 


in  occurrences 


,f  t 


■.vhich  are  often  displaved 


vpical 


ilili 


olites,  theref 


They  differ  from  tin 


efore,  in  the  absence  of  a  prevailim.'  foliate 


amphil)- 


d  structure, 


as  a  jreneral  rule,  in  tluMr  moile  of  occurrence  alsi 


In   the  limestone  se 


111    the   vicinitv   of   ihes. 


there  are  oiteii   found   dike-like   i 


ua.-ses.  wluch.  while 


e   intrusions 
sometimes 


practically  massive,  at  other  times 


how  a  more  or  less  distinct 


foliatii 


di 


•h  causes  them  to  he  classed  as  amphiliolites.     Thev 


are,  nevertheless.  evidentl>-  dikes  sent  off  from  t! 


lose  u:reat  intru- 


sions, l>ut  \vlios(>  orminal  character  h: 
(pient  dynaniic  action. 


IS   I 


leen  ohscurec 


l)V 


It   will 


:)(■ 


suificient   to  descrihe 


aohro    and     diorit 


'liicli 


<ome  SIX  occurieiice: 

tak 


ulisc- 


i)f  th 


the  intrusions   of   these  chi 


en  as  representative  of 


These  are;    first,  the  tl 


occurriii":  in 


th. 


Hastiiiiis 


iree  ,i:''<':'t  masses  which  are  crosse<l  hv  tin 


road,   the  most   northerly   at   the  meetinjr  ixiint   of  tin 


four  townships  of  ]■' 


Duiiiramion,  Liiii' 


K'liik.  and  W.illast< 


the  second  in  the  townships  of  Wollaston  and  Limerick:  and  th- 
most  southerly  in  the  townships  of  Lake  and  Tudor.     These  wi 


T 


be   referred   to   as   the   Umfr; 
respee lively.     The  other  three  occurrt 


11 


ihicli 


laiiet.    and   Tu<lor   masses 
ences  of   jialihro  and  diorite 


will  he  considered,  are  a  fiioup  of  intrusion.sin  the  northern 


par.  of  Chando-s.  an  area  about  the  centrt  of  Wollasti 


great  mass  stretchins  acnjss  th.e  south  of  the  t 


>n.  and  the 
ownship  of  (jla- 


niori;an. 
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IMl-HW  II.I.K    i;  Mllilill. 


'I'liis  iihlcly  tiianuular  oi-cuircncc.  ;i-  li;i.-  Iiccn  nicntiiiticd, 
or<Mi|iic-  the  area  ulicic  the  t'oiir  t(i\Mislii|i~  (if  I'aiailay.  Diiiiiraii- 
linii.  I.iiiicrick.  anil  \\  iilla.--tiiii  iiicct.  As  in  llic  i-a^c  <>i  the  other 
occuirciiccs  (if  tlic  iiick.  il  Llixi's  rise  tn  a  Ncry  niiiiili  and  lu'dkcn 
(•(Hliiliv  111'  (■(iiii|iarativ<'iy  little  \aliie  I'm-  |iiii|iii~  ni  a'iiiciilt  lire. 
iSee  I'late  .\.\\'.l  llie  tnass  i>  well  e\jMi-ei|  alniii;  the  inail  Idl- 
liiwiti;:'  the  icai-  line  it'  Wiillastnti.  u  heie  it  i-  >eeti  In  lie  nia~- 
six'e  in  cliaiai-tef,  liiit  lVe(|iiently  tn  |iic>ent  an  iii'e^ulaiity  in 
^faiii  iiiaix'f  ami  linef  lieiiiL;  usually  veiy  liasii-  and  nt'teli 
liaviiiLi  a  >tieakeil  ~t  fui-t  life.  It  is  in  tiian\  places  cut  liv  |ie;:- 
niatite  dike.~. 

.\  s|ieciiiien  i-iillected  nn  jut  1.'.  coneessidn  1  nf  i'aladav.  whieh 
is  aliiiut  the  rentfe  nt'  the  mass,  when  exatnineil  tindei-  the  mii'in- 
scii|it>  Was  seen  to  lie  a  ty|iieal  hy|iefst heiic  lialiluo.  It  is  coin- 
[losed  of  hy[iefstliene,  aiiflite.  hot  iililende.  and  |ilai,'ioclase. 
with   accessory   lijotite.   iron   nic.   pxiihotite.  apatite,  and   calcite. 

The  '  ypeisihene  shows  the  usual  character  of  a  rh liic  pyro.\ene. 

with  faint  trichroism  in  reiidish.  f^reeiiish  and  yellowish  tints, 
and  aUo  low  doiilile  lefr.action.  It  has  a  lietter  crystalloi.'faphir 
toiiu  than  the  auiiile  and  in  jilaccs  shows  an  incipient  altetation 
to  a  serpeminedike  product.  'Idie  aii,!;ite  is  pale  in  colnur, 
shows  a  hijih  extinction  aiif;le.  and  often  contains  the  little 
lirown  plate-like  inclusions  frei|uentl\  seen  in  dialla,i;e.  '['lie 
hornlileiide  is  apparently  not  an  oriuinal  mineral  liut  is  derixcd 
from  the  alteration  of  the  allflite.  liein,ii  often  seen  in  little  .-pots 
occiiriiiij;  throiii^h  an  aii^'ite  individual  and  all  similarly  orienta- 
t<'d.  The  pla^rioclase  indixiduals  are  sometimes  seen  to  he 
lient  ore\( 'I  parliallx  Kroketi.  The  l.iolile  occui>  in  con-idei  al  i|e 
<|Uantit\.  i.-  Iirouii  in  colour,  strongly  pleocliroic  and  occur-  as- 
sociated with  the  other  lii>ilicates.  The  cali-ite  occurs  in  sm.'ill 
amount  hut  in  rather  laiTie  individu.ils.  (illitiL:  the  inteisp.aces 
liet  ween  the  oi  her  con-tit iieiil-,  or  in  inclu-ioii>  in  the  leld-|iar  or 
other  minerals,  often  near  the  hornlileinle.  w  hicli  is  >u|,'!;esli\ c  of  a 
sei-ondaiy  origin,      (See  inicroplioto!:rapli.  I'late  .\.\\  l.i 

Specimen-  fiom  the  southern  portion  ii\  the  mass  ueic  i-ol- 
lected  near  iheslioreof  Maid  Lake,  in  lot  7  of  coiices-ion  .\  I  \  o| 
Wollaston.  Here  the  rock  i-  f.airlx'  uniform  in  character  and  in 
:i    hand   specimen   has   the  appearaiii'e  of  a    typical    ^lalilun.   hut 


].-)() 


(;i;<)i.o(;r('\i.  siuvky,  can'adv. 


UMilcr  tliP  liiicTi>sc(i|i('  |)\  idxeiic  i.s  toiind  to  he  tiiisciit.  its  place 
Ix'iii";  taken  liy  Ikji  iihlcinlc.  Tlio  iKii.ihlciulc,  liowcvor.  altnust 
ovorvwlKTo  possesses  a  tiliious  cliaraeter,  tlie  musses  heiiiK  pale 
green  in  the  centre  ami  deeper  fjreen  aroiiml  the  holder.  They 
holil.  moreover,  minute,  irregular-shaped,  colourless  inclusions, 
the  whole  sujijrestiiifj;  that  the  hornhleiide  is  secondary  and  derived 
troin  the  alteration  of  pyroxene.  Other  s|iecimens  taken  from 
near  the  southwest  border  of  the  ma.ss  show  this  change  (or  as- 
•ciation)   in   all  stages. 


I  hi;  Til  \\i:i-  i;  Muiiid. 

This  mass  is  alxi  crossed  l.\'  the  Hastings  road  and  occurs  in 
the  southern  portions  of  the  township^  cif  W'ollaston  and  Limerick. 
It  is  oval  in  shape  and  si  retches  a  little  over  four  miles  in  the  di- 
rection of  the  loiigei     i\i>. 

it  hreaks  through  the  limestone-amphilMilite  series  of  the 
surrounding  di.strict.  .sending  out  dikes  into  it  and  holding  Loeat 
inclusions  of  it.  The  rock  is  practically  massive,  althoniih  it 
often  has  a  very  indistinct  tendency  to  I'liliatioii  parallel  tothestrike 
of  the  rocks  through  which  it  is  intruded.  It  vaiies  from  rather 
coarse  to  I'ather  line  in  ^rain.  Specimens  from  the  Hastings  road 
on  lot  ■_'■!  (if  concession  A  of  Wollaston.  which  is  .-iliout  the  centre 
of  the  ma>s.  and  others  from  Lighthouse  l;ike.  lot  :Jto  (i  of  coii- 
ces-ion  l\  (if  the  same  township,  near  the  S(iutnea>t  margin  of  the 
intrusion,  were  examined.  The  rocks  from  these  two  localities 
resemlile  e.-ich  other  ver\'  closely.  They  are  lioth  composed  of 
Jilagioclase  and  hornMeiide  a^  es>ential  Cdiistit  ueiits.  Iiut  in  l.oth 
I'ases  the  h.iiiiMcndc  prexMil-  the  chai-acler  nf  a  .-ecoiidary 
miuei-al  .-ifter  .augile.  and  ilieii'  i-  reason,  therefore,  to  rcL'.ard 
the  rock  ;i-  an  altere(|  gaMjrd.  In  the  rock  ffdin  lia-liiigs  i-oad. 
on  hit  !.'•■),  the  hornlilende  i>  rather  p.ale  <;ieen  in  cdjonratid 
pliMichroic  in  \cllowi,-li  ami  |iale  liluish  tint<.  It  occuis  in  rather 
large  lull  ragged  indi\idu,'il>,  often  having  .a  more  or  le»lil>idus 
character,  and  holding  the  in  ie  cohuirlo^.  pe.'ir-shaped  inchi- 
sii.iis  so  fre(|iielitl>    seen   in   tin    ii..riilileii.|e  of  the  aliiphilioliie. 

The  pla.nioclase  occurs  in  large  anidunl.  as  welhtwinned  in- 
dividuals, which,  however,  are  in  the  act  of  luc.'iking  ddwn  into 
an  aggreg.ale  of  Miiall  allot  lioinorphic  grains  in  which  <|ii;irtz. 
as  well  as  feldspar,  is  present.     A  small  (|Uanlity  u\  l.iotite,  apatite. 


•.■tivi' 


(.i:(j|.(ii.v   uF   li Ai.jiinnox   wd   mvcuorr   Mii:As.   unt.    ].")1 

anil  iniii  (nc  ;irc  present,  the  l.utcr  MiinciMl  ncciirrinf;,  liowcNci'.  in 
PUiiiiisinKly  snnill  anidunt  considciin";  the  very  li;isic  cliaiMctcr 
of  tlic  ruck. 

'I'lic    idck     I'r I.ifilitliou.-c     1,-ikf     has    a    faintly    fdlialcd 

structuri',  with  a  nunc  lath-sha|icii  ilcNcldpMiciit  of  tiio  [liafiiiirlasc 
than    is   usual    in    i;aiiliriis. 

The  feldspar  is  tlllecl  with  (lu>t  inclusions  and  enclo-es  ranii- 
fyinjj  iri.asses  ,,('  MT(ini|,ai'\-  i-alcite.  and  >capolite.  There  is  also  a 
consider.aMe  .ainuunt  of  ipiartz  present,  pidh.alily.  in  lar<;e  part 
at  le.asl.  of  secondai'V'  oiij;iii.  The  liiotite  nearly  e(|Uals  the 
liornlilende  in  .amount.  .\palite  and  inm  ore  are  ]ii'esent  .as  urri'-- 
sory   constilueiils. 

Ill  t:    I  ri)n!(   i\  iiii>i(  i\. 


'I'  Tudor  in.ass  foinis  a  l,arj,'e  intrusion  of  oMonf;  outline, 
nine  ai.  1  .a  half  miles  loiij:  and  two  miles  wide,  the  loMi;er  ,ayi^  of 
which  iuii>  in  a  northeast  and  s(juthwest  direction  and  cr(]»es 
from  l.,ake  into  Tudor  on  lots  41  to  oil  ,,(  [he  Ilastinj;s  I'oad.  It 
cuts  ihnmjih  the  liiue-toiies  and  amjihiliolites  of  this  portion  of 
the  are.a  in  a  direction  nearly  parallel  to  their  strike,  ^endiiii;  dike- 
like a|iciphy>e-^  into  them  .and  holdinj;  inclusions  of  them.  Like 
the  other  iiaMiros  undei'  consideration,  it  forms  a  \-er\'  i'ouj;h 
and  broken  tract  of  count!\-.  It  is  well  >een  on  the  Ha.-tin;:s 
ro.ad.  .iiid  rises  into  hij;h.  h,,ic.  ru.irjred  hill>  ahout  Heaver  and 
Otter  ci-eeks.  on  coiwessions  \  111  ;,nd  l.\  of  the  township  of  Lake. 
In  this  locality  the  rock  is  (|uite  ma>-i\i',  l>ut  pii»es>es  .a  >pecies 
ot  eutaxitic  structure,  fine)- and  coai^ei- grained  x'arieties  occurrin,i; 
,a.~so' :ated  with  one  aiiolher.  the  relalixc  propdi'tion  of  th-  ."U- 
stituent  minerals  al>o  Naiyiiii;  -omeuhat  from  place  to  ;.ice. 
.\  s|iecinien  of  the  coaisei'  \ariely  fimu  lot  S,  nu  the  line  lietufen 
concessions  \T1  and  \111  <<i  Lake,  u.as  examined  microsi'i.picalh  . 
The  ro(ds  i>  compo-ed  e-M'iil  i.all)  of  hornlilende  and  pl,a)iiocl:i,-e. 
with  acce>-or\  i|U:irIz  and  Molilc.  The  liornMehde  i-  pale  yreen 
;  colour,  often  sonieu  h.al  liliroti-  in  character,  .iiid  fiecpietil  l\ 
hold-  minute,  pe.ar-shaped  ilichl>ions  of  ipi.-irtz  .and  calcite.  e-pei-ial- 

l\-  the  foririer.      The  iiili'ii-iiy  of  t  h< lour  al-o  is  fre(|Uentl\-  seen 

lo  \ary  from  place  to  pLu'e.  The  characti'r  of  the  mineial  -iiuu'ol- 
that  it  h.as  Keen  deii\ed  from  pyroxene.  Iiui  there  is  im  pnuif 
that  such  is  the  ca>e.  \,,  pyroxene  i-  present  in  the  >ei'tioii~.  The 
plaj;ioclase<iccui-s  in  well  defuied  ilidix  iduals  -liowinK  poly-ynl  hel  ic 


I 


-  i.l.iil.(M,l(    \1.    ,|   1(\  LI  ,    I    K\  M)\. 

'''■"■^'■"'    '"   ^'"^'il    ^'•^""""    ^""1    1^    nn,l,:,l,|v    |,n.narv.   nrrumui,   in 
lliiTMiM,.,s  l.rlurcii  Ihr  j ihmi. „-la-.c  iri(iivi,|ii,.,lv 

,        '"••'I-""'- ■|"""l"Mli<—-i,.l..nv,,n;;i„,,fll„.  |„,n,N,.,„l,.. 

til  •  ruck  niil-t  III'  i-ja-cl  a-  a  (liuiil... 

nlill.l;    .,m;|;k,,-. 

■'■'"■'■'■  ■"■'■  -'I-'  -rv,.,:,|  Mnall  ii,niiMMn<  n\  -aLKm-liui  ii,. 
'"  ''"■  '""'I'"'"  I'-ni,.,,  ,,1  ,1,.  ,,,un.|„i.  Ml  Chai,,!,,.  tw,  ,,f  ihr 
i:H-rM    l„.„i^  Hiuai,-!  ,,„  |,„,   Is  „,  ..,i  ,,,'  ,.,„„.,.:„, m~    W  II   ,n,| 

■^^'''""'"^'"""^i"!'-  ■'''"•'■'"■l--in|„M.,s.lH.-,.,niniM,,n.ar.. 
'■".-.IM.  ,„  .,,,,11.  an.l  ,.,lli,.,  .|.nl,.,„a->iv,.,„  rhaia.i..,-  ,  „■  .l„,w,„;; 
III  plaiTv  a  \i',\    ilMJi-iiiii-i   lo|i,iij,,||. 

A   N'<'''ili'«''iutllii.n„.ki:,k,Mili(.ii,  In,   J.;  ,,t,.,„„'(--lu,,    Wll 
'H'^n-    .Mar|),,„al,l    ,a|,i.l~     wlicv    ,1„.    ,.,,..!.    „  un,l,,i„,  i„  ,.|,a,art,.,' 
ail, I    |„,,->,..s,.>    a    V(MV    lain!    h.lialioi, ,  wh,.,,  ,,x,.,,|,i,„,|   „,„|,,,.     ,,,,, 
"iH-msr,,,„.     wa~     ...,.„     „,    |„.   ,.,„„p,,.,.,|    ,,,    |„„,,|,|,,,„|,.   ^,,,,1    |,|.,. 
i;in,-|a>,..    uilh   a.T<.>„„v   iinii   ,„■...   a|.atitr.   alhl    ^plKMic. 
,    ,,''''"'    '"""l'l''i"l''   '"■'•ni-    in    laiilv    ,•,„„,,„  I    in.livi.luaU     l„n 

'"'';';    '"■■""     '""I"     inv^ula,-.hai,r,|     .,ain.    ,,|    ,.„l„iul,. ,ailz 

an.     has  aM.,Tal..,ll„„,|,.i-.  prn...  latin;^  Mi<.  pJauhM-laM.  i,„livi,|ua|s 
with  htrlc  iTy>ial  tciniinatidiiv. 

'I'll''  phiKi'M-la-,.  ,,c,-in>  in  lai-v  iii.lix  i,|u;,  atnl  i>  UMially 
\v(.||-tuinii,.,l.  Sni,„.  i,ntuinn..,|  i,.|,|.|,a,.,  „|,|,.|,  j,  |„,,|,.,),iv 
|)la,i;i.iclasc.  i-  a!-,  piv-i  in. 

''■'"■    '"'"    "!■'■    '"■'■in-    in     I,-,|-,.    ilHllVh|,i:,|..    carh    >I|IT,  „„„  |,.,  I 

''■'    •■'   '""■'''■'■' I"'~'"i   "I    ^iiitill'T  m-ain>  nl,|,l„,„,      Tho  apatil,. 

'"•'■IH'.-     a<    ,M.,-aH..nal     r,vMaN    u,-    invmilai-,ha|.c.,l     -,,,,,,,.         N,, 
'|il.'iil/'>rlH(ilitr  ,.  iirM.ni.    (  Sv  nii,Mn,,|„„,,-,:,|,||.  !1.alr  .\  .\  N' 1 1,. 

>|MM-iiiH.ii>  li,„ii  ih,,  a-ljaci'iii  inliu-inn  ,,i,  ,nnr,.>-,oii  Wjji 
"''  '■''•"'■I'--  an. I  pa-Hiiu  inr,,  tl„.  adjarcni  l.,uii-hip  .,|  Car.lirf 
wh'-ii  rxaininr.l  ,„„|,„  i|„.  n,,,.,,,.,.,,,,,.  -!„,n  ,l,at  thi-  i,,rk  I-,, 
'■"'■nil.-llv     111,.    >aii„.    ,-haiar„.|-.    alllin,,.!,    r,,n,;.in,nn     ivjaiivlv 

"""■*■    l"""l'l''ii'l''.      Til''    |.la,i;,n,.|aM..    luiHu.,  iii,,,,..    n,    .,,i, a^r. 

'■■'"    '"■    ^'■•■"    '"    l'''^''    l"''''l    UTalinlatci.    uhil,-    Ihr    Ih„i,|,1.,,„|,.    ,,,.. 
'|ii''ntlv  ,M.r,.i<   in   a-m,-.ai,..  u(  linlr  :,ll.,i  nni,„  .i  phic  Kiain., 

''''"■-''  '■'"•'^^  •■"•''  •'I-'  'ih.nl....  .allli,„|.j;l,  ,1„,  ,.!,:,,,„.,,,,.  ,,|-  ,i„, 
ll'illllil.'.l.l.'  .<tloni:ly  Mii;;;...,-  lliat  i!  i.  ,|,,,v,.,l  ln,iM  ,hr  alflallnn 
"I  pyn..\cn...  and  thai  ihr  i,,,.k.  i„av  irallv  i„.  alli'icij  ual.l.r,,. 
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AiKitlier  occuirciicc  ni  the  saiiio  ficiicral  cliaiartcr  i-  iv|iic- 
spiitcl  l.y  a  Iciiticiilar-sliapcd  mass  wliidi  ,  uts  acni.->  tlio  Mrikc 
of  tlic  liinc>tnii(.  scries  on  lots  lit.  I'O.  and  L'l  cif  .■onccssion  I  X  ,,f 
Wiillasti.n.  The  lock  sIidws  a  ■onsiiloi'alilc  dirtVicnco  iu  ci.l.piir 
in  various  [laits  ut'  the  mass.  iani;in<;  from  !;icy  to  lilack.  and  al-o 
i-liangcs  considcralily  in  tcMiirc,  licirii;  in  scuuc  places  fine  in  ^lain 
and  elsewhere  cdarsely  cry-talline.  >houi.ii;  in  plaee.-.  a  -peiaes 
of  eufa.xilic  structure.  It  is  roinposeij  essentially  of  |)ia;;i(M'!ase. 
pyroxene,  lioinMende,  and  hicitite.  l.ut  very  fre(|uently  holds  in 
addition  cdiisideralile  airidiints  of  sc;, polite,  epiilote.  and  calcite, 
and  in  -..ine  ,-pecimens  microeline  ami  (|Uartz.  Iron  ore.  p\  rite, 
apatite,  and  sphene  are  also  (iresent  as  .aeces-ory  constituent.-. 

There  is  a  very  cotisider.-ibie  amount  of  pvroxene  in  the 
rock.  It  is  a  pale  j;reen  aujiite  and  is  alino-t  invarialily  associafeil 
with  the  hornlilende  in  a  most  intimate  manner,  tile  liornlijende 
occurrin"^  as  Hecks  scatterecl  tliidnj,di  the  i)yroxene  individimls, 
or  in  other  ca.ses  as  an  alino.-t  continuous  network,  increasini;-  in 
amount  until  it  larf,'ely  prepomlerates  in  the  composite  ur.ain. 
The  hondilende  jxis.se.sses  a  much  deejier  jireen  colour  than  the 
ailfiile.  the  intensity  of  the  colour  varyinj;  consideralily  in  different 
I)arts  of  the  rock.  Tlie  mineral  is  compact  and  not  filirous  in 
ciiaracter.  While  it  is  proliaMe  that  the  iciation  mav  repre-ent 
a  primary  interKrowth  of  the  two  minerals,  it  is  nrore  pidljal.le 
that  the  hornhlenile  is  a  pro<luct  of  .secondary  alteration. 

The  microeline  and  '|Uartz  are  primary  constituents.  aii|iearinf,'. 
however,  only  in  certain  portions  of  the  rock,  while  the  <capolite. 
epidote,  and  calcite  occur  as  larjje  individuals  jienetralinii  or  lyini; 
l>el  ween  the  other  (onstituents.  Whether  they  should  lie  ref;arded 
as  priinai'y  or  secondary  is  mu'ertain.  The  sti'uclur(>  of  the  rock 
is  i)oculiar.  In  many  places  it  is  poikilitic.  the  pia.i^ioclase  (which 
is  a  lal)radoril(>)  and  the  I.iotite  holding  numerous  inclusions  of 
auj;ite.  often  with  <cood  crystalline  foini.  Tiie  nn-k.  however, 
is  iicst  referred  to  the  class  of  the  Kal.liro-diorites. 

<;i.  AMiii((,  \x   oMinioi. 

While  the  intrusions  already  descrihed  are  pretty  uniform 
in  Kener.al  character,  the  j,'reat  ^aiiliro  nniss  in  the  township  of 
(ilamoi-Kan  is  chai'acterized  liy  a  very  marked  dilTerentiation  <,f 
the  marina,  ftivinj;  rise  to  a  j;i<'at  variation  in  the  compositioti 
of  tiic  rock  in  dift'erent  parts  of  the  occurrence. 
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(livens   ni..uiit:iii,,   uliirl,   is  ,,„..  of  tli,.  Iii-l„.st  points  i.,     V. 

'''■'""■' '"'    '■">  "f  '•'■iK-.'ssioi,   I,  t-,,rm.  tl„.  most   u,.st,.|lv  ,,..rt 

"1  'li«'  intnM.m.  In,,,,  this  |.1:mm.  tlw -,l,l,r,.  mass  .,^.t^i„.s,,,~t- 
^^^..l  to  il„.  si,i(.  lit,,.  ,,!•  il„.  to«nsi,i|,  ,,f  ChnnnKSMi.  and  ov.t 
"""  '''<■  .I'ljarcnt  to«ns|ii|,  of  M,,nmnulli.  as  far  as  |,,t  |  |  of  ,■,„,- 
'■<-i-i  IV.  It  thus  has  a  h.n^.th  of  ..i^ht  mil.-  an.l  a  maxinmm 
WKlih  of  two  ami  a  half  mil.-. 

Within  this  Mira  ih..  n„-k  vari.- from  a  varii't  v  in  ulu.'h  I  lu- 
pla-i,.rlase  |HV|),.n.l,Tatcs  la'-.'ly  las  ;,n  l,,t  M)  of  .-onc-sion  II 
ol  <ilam,.i-ai,),  throu-h  iii.-M-a.sindv  bash-  \a,i,.ti..s  to  a  pviox- 
.-nit..,  a>  on  lot  lV,  of  ,.on,.,.ssi.,n  III.  or  ...n  inm  ,,r...  a^  on  h„  ;,-, 
"1  .-...■.■.ssion  IV  of  th,.  -an,.,  town-hip.      \o  r.-ular  or.h'r  .ouhl 

' ''>''i-vo.l  m    the   arrani:..m,.nt    „i   th.-..   ,litf..r..nt    ivp,-.     The 

'■'"■k  1-  on  tlic  awia-..  rid,  in  iron-ma-n.-ia  .'on-iit  ;i,.|',t-.. 

Th..  ro,-k  also  shows  a  .■on,si,|,.raM..  variation  in  .Mr,„.|ur,. 
-Mo.t  ,,|  It  ,s  ma>siv,..  l,nt  ,liMin,-lly  loliat..,l  vari..|i,- als,,  o,rnr 
■■IS.  .,,1-  ..\ampl...  in  th..  vii-inity  of  Trooper  lak... 

Th..  followi,,.,.  minerals  hav..  l„.en  fonna  in  I  h..  ii,in  -,.,tion-  of 
'!"■  '-'o-k.  nl    whi,.h  all   th..  .-hief  va.i,.ti.-   wr..  ..xannn,.,|  mirr,,- 
s.-pu-allv:    -pla^in,.|aM.,    mirrorlin...     -eapolit,.,     pyroxene,     horn- 
l'l<'>"l<'.  "liviM...  I.iotite.  ilm..nit...  -phene.  ..pi, lot...  rah'it.'.  ap.atit.. 
and  spinel. 

Th..   pla-i.u-lase  is  ..iih..r   l.al.ra.loril,.  or  l.viowiiile   ,a- -hou  „ 

I'.v  th..  sp,.,irH.  nravity.  ,l,.tenni I    l,y    ;,  ,n,ml...r  of   s..par.uioi,- 

'•'"I'li'eK'.l  "11  .-p..,-im..ns  front  ,liff..r..nt  localiii,-,  m.a.h.  I,v  means 
"'  l'l|"ill«'''-  -'ililtioi.  .\Ii,'r,,rlin,..  in  addition  I,,  th|.  pla-io.- 
'■l.'M..i>pr,-,.nt  in  th..  v.ariety  ocTiirri.e.:  on  h,t  :!]  of  ,  onr.-Mon- 
11  ami  III  .,f  (damor^.an. 

."^.■apolil,.  is  ,|uit..  aJMiml.-inl   in   man\-   ph,,-..-.   I,,ii    i.  i„  „ 

-■a«'-  at  least,  and  prol.al.ly  in  ,dl  ,.as,.s.  a  -,.,.,,ndarv   ronstiluent 

It  I-  uniaxial  and  p,.s-.e..es  a  hi^h  douM..  ivfrnrtion,  showi tlio 

.■hara,.ten-1i,.  eh.ava^..  of  ,  he  sp....i.-  with  parall,.|  ,.x,i,„Mion 
•l   '"■'■•n-  ..illu.r  m  the  form  of  n,,,i„s  wiij,  u,.|i  .i..nn..d  polv-ond 

"uthn.-.  ass,„.iat..,iwithih..f..ld-pars.orinindividual>of,.xtr..m..|y 
lire-ular  .-hap..  ,un,win-  throu-h  th,.  f..|,lspar.  and  as>o,iat..d  in 
son,..  ,-,.,,-..s  with  ..al.it..  or  ,.pid,.l,..      It   is  w,.]!   -....n.   h.avi,,..   ,  h.- 

'■""■'■   '"'■'"■  "'    ""■  ^ 'iinens    fnm,    iot    :>:',   of    .■,,ne..s<ion    1    of 

<  dam.irnan. 

Th..  pyr,,x..i,...  whi..|i  is  a  very  pal.'  .iiiv..,,,  n,o„o,-lini,.  varietv 
IS  v..ry  ,.,l.undaMt  it,  many  p.-,rts  of  the  m.-,».  1,,,,   ,|o,-  not  oe.au' 
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aliiiic  in  :iiiy  ol  tlic  si>c(iiii(.|i~  which  li.-  <•  \„;-u  oxainiiicd.  It 
is  :iiw:iys  iiitiiii.-ilHy  assdi-iatvcl  with  tlic  .ircp  ;,ric('li  IioiiiIiIcikIc. 
wtiifli  c..-,-ui's  ill  httic  flecks  aii.l  p.ilchcs  siMttcicl  thr.iuiih  the 
pyf(i\ciic,  ami  .■ill  ii-iially  jiaviii-  the  >ainc  (nicutatioti.  or  in 
sf|iaiat('  liiains  as-dciatiMl  with  the  pymxcnc  It  I'l't-ipicnliy 
iM'cuis  ill  licth  ways  in  tlic  -aiiic  i.H-k.  As  in  li,,.  intni-ions  on 
tlie  Hastini;-  load,  the  li(irnliicnilc  i- iiias>ivc  in -t  met  i,,,..  :,,|,1  j; 
is  uncertain  wiicthcr  it  ^hMiil,|  l,c  iVirar.lcil  a-  an  allciatiini  pio.l- 
iict  (if  tiip  |iyi'.i\cnc  111-  as  an  (ui-inal  iniiicfal.  In  iiiaiiv  phics 
tiic  luck  licciiiiics  a  h<iriil)lcn(lit(',  tlio  h(iniliicnilc  licinu  iIm'  only 
in)n-tna;.'nc>ia  cuiistitucnt.  IXccll.Mit  cxainpii's  ,,i'  l„,th  varicii.'s 
Dcciii-  (.11   h,t   L'li  .if  cdiiccssi.in   III   (if  (;iaiii(ili;an. 

Hidtitc  i-  iKit  c(iiiini(iniy  present,  imt  is  fdiin.j  in  ''  •■  fuhaicd 
vaiiety  whicli  ucciiis  on  hit  2:!  uf  cdiicessidii  I.  and  (.11  Idt  :'.!  of 
cuiiccssiiiiis   II   and   I II. 

A  massive  and  very  hasic  dcvcldpnicnt  df  the  izaliln-.i  is  seen 
(111  the  iidirhwot  -idc  of  I'inc  lake,  at  the  caslcrn  (.xtivniity  df 
the  intni^idii.  Ilcic  it  i-;  iMiarsc  in  Liraiii.  and  >h(iws  a  licaiitifiii 
lU'Voldpinciu  df  the  cdidiia  nr  liiii  stnictiiiv  fduiid  in  iiiaiiv 
Liaiilii'ds  elsewhere,  and  wiiich  un  the  weathered  surface  df  this 
f(iek  IS  marked  liy  the  (U'esence  uf  uran-e-cdidured  sp.its  idHviiie 
iitid  pyrdxeiiei.  eacji  siirriiiimled  liy  a  (h'ep  -reen  lidrder  ilidrn- 
liU'mh'i.  A  specimen  ..f  lhi~  fi'din  hit  !)  uf  c.incesvi.iu  |  \-  df  .Mdii- 
nidutli.  wlien  ex.'imined  unih-r  tiie  micin-cipe.  i-  m'cii  Id  cdiitain 
irn-ular-shaped  iiraiii-  df  dliviiie.  .■ilmul  which  the  cdinna  i< 
(U'veh.ped  in  tlie  fdrm  df  a  ddiilile  /.diie.  the  iiiiiei'  cdiisi-titu:  of 
a  cdl(iiiile>>  rhdinliic  pynixeiie.  tlie  ehiimaled  crystals  df  which 
stand  dut  at  ri.irhl  an-les  td  tiie  surface  uf  the  olivine,  and  tlie 
(inter  lidi-der  lieiti;:  cdm|id,-e(|  df  a  ^reeii  filiidu>  iidniMeiide  >inii- 
laily  anaiiued.  the  individuals  of  whidi  pr.ijecl  iiitd  the  ^  rrdimd- 
in-  phiLiidclase.  As~dciated  with  the  h(iriililendi>  thei,  an  numer- 
ous minute,  irre^iih-ir-slutpeil  m-aiii-.  df  a  deep  ureeii  >piiiel. 

■|  he  structure  is  verv  similar  td  that  .^'eii  in  tiie  aiidrthd.^ite 
of  tlieCrand  1  »i<chari:e  of  the  Sau;uetiay  riv<.r,  near  L.akeSt.  .Idhii. 
It  is  well  .seen  al-d  in  specimens  frcm  jdt  11  uf  concexidn  III  df 
.Moiimoutli.  l.iit  in  tli<>  section.,  examined  the  dlivine  is  w.aiitinir, 
and  the  phcnonienon  i.-  somewhat  complicated  hv  t'le  appearance 
of  other  minerals  in  addition  td  those  nientioiied. 

Finally,  one  of  the  most  interestiiiLr  dilTereiitiatioti  plias<>s  of 
this   sal.liro  iiia>s  is   what   is   known   as  the  I'li-ey  iron  ore  liodv 
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wliicli  is  situated  oti  hit  ;{"#  of  (•(iiicfs>iciii  1\'  til  (Ilamniiriiii.  This 
is  a  massive,  iieavv  l)laci'C  nir  k.  wliicli  wiicii  examined  under  the 
mil  idsciipe  is  seen  to  cimsist  essejitialiy  of  pvioxene  and  iion  me. 
Tiie  jiyioxeiie  is  of  a  purplisli  rolour.  iiavinu'  a  faint  iiieocluni^in 
in  puijilisli  and  iiicenisli  yellow  tints,  and  toward  the  rent  re  of 
the  individuals  holds  liunilies  of  minute  lilack  spieules.  The 
pyroxene  indixiduals  are  einlosed  li\'  the  iron  ore,  hut  aliout  earh 
individual  of  pyroxene  there  is  a  narrow  liorder  of  hrown  .-ind 
usually  hii;hly  pleorhioic  hornMende,  The  st  luctuic  i-  well 
shown  in  the  ;i''iompan\  iim  niii-rophoio;;raph   iT'l.-ite  XWIIil. 

In  the  spei-imens  roUeried.  :ind  uhiih  were  supjioseil  to 
reiiresent  the  aver'nre  rharader  of  the  mass,  the  iron  oie  mn- 
stituted  only  ahout  oni-fouilh  of  the  whole,  altluii,:;h  in  the 
mii-rophotoi,'ra|ih  the  iron  ore  i-  relativi'iy  more  ahundant.  I'"rom 
the  analyses  of  sperimi  ns  from  the  locality,  however,  liy  Chapman 
and  I'ope  (see  pp.  :{.'i;{  and  ;!.'i  I  in  the  ^ei-lion  dealini:  with  the  l!ro- 
nomic  Ite^ounes  of  the  a  real,  fiom  t  wo-lhiri|-  to  over  ihree-fourlhs 
of  the  rock  nm>t.  in  places,  coiisi,-.!  of  ore.  These  analy.~e- -how 
the  picsence  of  ahout  1:{|,  )K'r  cent  of  titanic  acid  in  th.e  link, 
which  uiidoulitedly  lies  almost  eiuii-elv  in  the  iron  ore.  which, 
while  rather  feelily  ma^'iietic.  thus  has  a  hi'.ih  content  of  titanium. 
It  is  interesting  to  note  th.it  Pope  found  the  ore  to  contain  O-.'iL' 
per  cent  of  vanadic  acid,  hut  no  chidmium. 
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Micmphotourai.h  of  1'usf.y  initi  ,„•,■.  slmwiiia  pyrux..,,,'  i.iilivi.lii.ils  ..ncli.sed 
in  iron  ore,  with  roroiia  i.i'  hnnihlcn.l,-  siimnMi.liiis;  the  pyroxcni-,   lot 
I  iLiiiii>ri;:iii  township.      OnliiiMi-v' hf.'iil. 
M:i;:nitifi|  22  (hainctt'rs. 
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riidcf  till'  riMini'  iiiiiphiliiilitc.  as  lictc  ciiiiiIommI,  aic  iiicliulcil 
tin-  (lark  <-(il(iiiicii  |]a>ir  rucks  \vliii-li  arc  so  widclv  ilistrilnucil 
in  the  area  Ulidcr  coM^iilciatiiui.  I'rcnii  these  aic  separateil.  of 
course,  the  i;reat  i;al>lini  and  j^abUro-diorite  intruviotis  which  are 
tnapped    s"paiatel\ . 

Tiiese  aMi|ihiliolites.  uliile  theinsel\es  ol'ten  iinderK  iiij;;  hir^e 
areas.  ■,,{,•  ai-o  t'oimd  in  innniate  associ.atinn  with  the  ijraiiitic 
S;neis>e^.  the  ^.aMiros.  the  liinestones  and  the  sedimentary  «iieisse.-i 
of  the  region.  ill  fact,  with  the  hatter  chiss  of  rocks  the  as.--ocia- 
tioii  i-  so  intimate  that  it  is  often  im|><issili|e  in  mapping;  to  sharply 
-I'liarate  the  two.  as  tiiey  appear  to  pass  into  one  another.  .\l- 
■st  everywhere  in  tiie  liinotoiies.  hands  or  masses  of  anipliibolite 
are  found.  The  K^thhro  areas  ti-Uaiiy  are  partially  or  completely 
surrounded  hy  ainphil  lolile.  The  i-ause  of  this  persistent  occur- 
rence of  the  .iiiiiihiliohtes  is  to  he  found  ill  the  fact  that  they  in- 
clude rock- .'!  wry  diverse  origin,  hut  which,  under  I  he  in  tense  act  ion 
of  tlic  uielamorphic  processes  to  which  they  have  Keen  sulijected, 
ha\c  ac(|uired  a  certain  and  often  -trikiiii,'  community  of  character 
and    composition. 

The  amphiholites  then  m.ay  he  delined  as  dark  co|c)ureil 
liasic  mclamorphic  ifuks.  which  have  as  their  i-liief  constituents 
horiiMcnde  and  pk.jri'M-l.i-e  feldsp.ar.  'I  he  horhl.lcii.le  is  often 
repl.aced  ill  part  'i\  |>\ro\(iie  or  l)ioiiie:  wiiiie  (|uart/.  calcile. 
iron  oie.  .■iinl  >|)heiie  are  frei|iientl\  present  as  aci-r'ssor\-  c'oiisti- 
nieiits. 

The  chief  \arialioiw  in  the  ca>e  of  the  amphiholites  are  to 
he  toiind  in  their  .-ti'iictui-e  rather  th.iii  in  their  composition, 
riius,  some  amphiholites  are  very  hue  and  uniforiii  in  i;raiii,  and 
with  a  foliation  which  is  scarcely  perceptihie  to  llie  iiiiaideil  e\e 
hut  clearly  seen  under  the  microscope:  while  others,  which 
are  e(|Uall\-  tine  in  iriain  and  uniform  in  char.actcr.  show,  when  a 
transverse  surface  of  fracture  is  e.\aiiiined.  a  distinct  foliation, 
owinu;  to  the  constituent  minerals  liavini;  ,a  more  or  less  perfect 
parallel    alifiiiment. 

Other  amphioolites  are  rather  coarse  in  grain  and  nearly 
massive.      These  hear  :\  cert.iin   resemlilaiice  to  diorites,  lnjt  differ 
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'!■''  Ill  i;i  ;■    .iiiiiciiicni   of  ihc  nuiiiFcini'iit    niiiicnil,-.     (Vrt:!!!! 

'  '   "'-  •        l\|H's  >liou  a  niMikcil  |>!ii-all('lisiii  in  t  he  :inaiii;i'- 

iin'iil  "I'  tlic  liuiiililciidc  aii'l  jilaKiorlasc,  llic  weal  licr  cniiiha-i/- 
iiif:  llii.- -inicluial  rcaliiic  liy  il>  (lilTci cut  adinii  (Hi  ilic  niiiifial 
(•iin>i  iliu'iils. 

Aiinlhcr  \arirl\,  uliidi  is  oiicciall)  |ii('\al('Ml  on  llic  ca.-tciti 
sidcdt'  the  Ha  lie  lull  area.  |ii(-rnls  a  \('ry  (li.-liiiil  ham  In!  >l  rue  Hi  re. 
ol'tcn  wilhiiii!  aiiv  ucll  iiiarknl  loliatioii.  In  lliis  varicl\  llic 
si'Vcral  hamls  arc  >hai|i  aii.l  well  dclincl.  luii  ililTcr  in  cdloiir. 
Mwin.';  Id  Ihc  ilarkcf  ciisi  n  nciils  licinj;  relatively  more  alMindaiit 
111  ',-ertain  (if  tlicni.  In  rcrlain  cases  llierc  is  also  a  dilTeicnce  in 
tlie  si/e  of  jirain  of  i  he  several  liaiid-.  'riiis  parallelisiii  ,ni\i'>  to 
the  minerals  in  the  Kick  llic  ap|iearaiicc  of  a  I.eddcd  dc|i(isil, 
which  it  prooalilN-  is  in  nialix  ctise-.  cspeciallx-  u  iicn  it  is  inlcr- 
liaiided   with   thin    hiycrs  of  linicstone.  as  in  i he  case   of   niiich  of 

the  ro(d<  foiiiiali Icsi!j;naled  as  liincslone  and  iiiamihir  ani|>hi- 

lioliie  on  the  I  ia  lie  loft  sheet  acconipaiiN  iiii;  this  report. 

Still  aiiolher  widcspiead  \ariet>  .  and  one  of  the  nio-i  inler- 
e-tint;  wlii(di  oc,  iir,  in  the  area,  is  that  uliicli,  duiiiiii  ti.e  coiirsi' 
ol  the  held  work  in  the  area,  on  accoiiiil  of  the  peculiar  appear- 
ance which  it  picscnts  oil  a  surface  of  fracture  parallel  to  the 
loliation,  was  ile,-ii.'nated  as  fcal  liei'  aniphiholitc.  It  is  conHiied 
to  the  eastern  half  of  the  area,  and  alnio-l  invaiiaMx  oi'cur-  in 
connexion  with  <'i'ystailine  liiiiestoiie.  usually  interst rat ilied  with 
it  in  thin  hands  \ar>  iiu;  from  half  an  inch  to  I!  or  4  iiiidies  in  ihi(d<- 
m— .  So  intimate  is  the  association  of  I  licsc  several  kiiid~  of  aiuplii- 
liohte  with  one  another,  and  so  fre(|!icntly  do  they  pa-<  into  one 
^mother,  that  it  was  found  iinposs|i,l,.  to  separate  them  on  the 
aceoinpanyin<;  maps.  ,\n  exccplion.  howc\cr,  is  made  in  the  ca.se 
of  the  feather  amphihohte.  which  is  more  distinctly  ULarked  off 
than  the  other  \arieties.  This,  as  ha~  liecii  mentioned,  occurs 
inlerlialided  with  crystalline  limestone,  and  a  special  desij;natioii 
liMS  heeii  reserved  on  the  Bancroft  sheet  for  this  association  of 
ci.Nslallitie  linicsloiie  .nid  leat  hci-  amphihohte.  The  areas  where 
till'  liiicl\  <;raiiul;ir  ainphiliohtc  occurs  interliaiided  with  limestone 
have  also  I  ecu  separated   in   iu:ip|>iii>;. 

The  origin  of  the  aiuphilioliles  is  a  quc^t  ion  of  t  he  hi,u;liesi 
imporlaiice  in  the  elucidation  of  the  fjeolotrv  of  the  area,  a-  «ell 
as  on<.  of  fii-eat  iliteivst  from  a  pelrof;rapliical  stalidpoiiil .  ,\ 
diligent    ,searcli    was    made    for    occurrences    of  aiiiphiliolite  con- 
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ccrnill!;  ulmsc  ii|i;;ili  tliric  cdilM  In'  11(1  (Idulit.  In  I  his  \V;i\_it 
\v:is  o\|icctc(|  to  pi'dvc  ihc  (iiiiiin  of  dthcr  siinil.ii' (icciiiiciiccs 
(•(incciiiiiii;  uliicli  (■(inclii>i\c  cxiilrncc  df  an  inilc[icnil('nt 
nature  cduld  ndl  l>c  dlilaiiicil.  Scvcial  >iii-li  (ircuncnct's 
were  turtiinalcly  I'diind.  'i'' i  r  'ha\('  >hdun.  Iicvdml  a  ddiilit, 
that    aniphilidhtcs.    \vhi(        u    nian      •  a-i caiindl    lie  ili>lin!;uish('il 

a|iai-l.  ha\  (' licch  |irdihic(      iic  l,;:i;ii  i.-.    ihcahciati I'   ha-ic 

i^iicdu-  Inliusinns.  ann  i^r  the  o' h'  ;  haml  li\  the  aclidti 
dl'  Ki-anilic  in!nisidn>  cm  i  ■  ■-die,  'r,ici-c  i>  al-(p  icaxm  Id  hc- 
ji('\('  that  dthcr  aiii|ihilidlil('s  haxc  ii.  mi  |ii(i(hicci|  in  ^lijl  (ilh<'r 
Ways.  Il  will  lie  well,  t  licicl'dic.  in  the  cdli^idrial  idli  cil  llic  alil- 
pliilidlit  cs  (1  It  111'  area  Id  l^ccp  1  lic.^c  crenel  ic  iclalidii^  in  view  .  ami  Id 
i-onsidtT  liisl  dill'  dl'  the  di-ciirrciiccs  alicixc  iiiciil  imicil  in  which 
tilt'  aiii|iliilidlii('   is   dl'   uriddulilcdly    i;;iii'diis   (Jiii;in. 

Ardiind  1  lie  shdics  dl'  .la(d\  Lake,  in  I  hi' luw  iiship  dl  .Mcl  hucii. 
iiia\  lie  iidliccd  diic  of  ihi'  iiKisl  ('\i('n,-i\ c  and  t\|iical  (l('\('ldp- 
nu'iits  111' ci-yslallinc  liiiicstdiM' in  ihcwlidlc  .nca.  'I'lii' liiiicsidiic. 
althdiii^h  cdarscly  crysl.alliiu'  i-  ..clhlii'ddcii  pn-scssiiif;  a  di'linitc 
strike  a-  mdicalcd  diilht'liiap.  'I'lii-  linif-ldiK'  dl'ti'ii  (•diitains 
lar.i;(' anjiul.ir  (ir  scini-aii.niilar  lild(dv-dl'a  xciy  liiic-^raini'd,  nearh' 
lilassi\('  lilai'k  aiiiphil  'lite,  which  ciiiil  i;i~N  slnm^dv  mi  cxpuscil 
surfaces  with  ihe  wiule  liineslnne.  \'ei\  l'rei|Uenl  ly .  sexcral 
dl'  tlie.-e  lildck-.  which  I'l'diii  llieir  shape  drii;iiiall\  I'lU'iiied  .iiie 
CdiililiUdUs  hand,  lie  aldnir  ihe  ji],,.  ,,f  il,,.  strike  dl'  the  linie- 
stdlie,  at  present  sepavaled  I'l'iiii  une  aiidlher.  the  liniesldiie 
haxiiii:  llciwed  inid  the  inleisp.aco  as  slmwii  liy  I  lie  inward  sweep 
dl'  Ihe  I'dlialidii  lielween  the  Mdck>.  Siuiiei  imes  ihe  !'r;ii,fmeiils 
hear  evidence  dl'  li.a\iiii;  heen  drawn  diil  dr  lwi>lec|  li\  ihe 
(lisrupliiii:  I'lirce.  Aldiiir  l  he  east  slmre.  in  (  allaliaii  .aiid  h'atli- 
bun  lia\~.  hdWCM'r.  on  cdnci'<--i(iii  \  I  I  I  nl'  Methiieii,  where  ihe 
liniesldties  Idini  lii^li  clil'I's  d('~ceniliiii;  precipilnii^h  inid  the 
Water,  several  occurrences  ol'  these  aiiipliihdliies  are  I'diind  in 
such  :i  pdsilidii  that  t  heir  uriviin  isc|earl\  seen.  Tin  \  dcciir  :is 
liariiiw  dike^.  usually  iiol  dver  a  lodi  in  w  kIi  h.  cut  i  in^  \  ci  I  'ly 
tlirdUi;h  the  heddiiii;  dl'  I  he  liniestdiie.  nr  I  ralis\i'rsei\-  .icrii.ss  it . 
ill  ~diue  cases,  after  cut  I  iiii;;  \ert  ically  I  lirouKh  a  iiilinher  of  heds. 
the  dike  will  he  ;ihruptly  Iwi^Ied  around  into  the  plane  of  the 
hediUilK.  and  will  1  hen  liiid  its  coni  iiiii.al  ion  in  tlii^  plane  as  a 
strin;;  of  sepaiale  hlocks  mw\i  as  I  hdse  referred  Id  alio\f  A 
skelidi  (if  this  nrciii  reiice  i^  slinwu  ill  I'i^uic  (I.  (See  also 
riate-  .\.\l.\   and  .X.W.I 


'  1 


160 


<il:<ll.()(a<AI.    SIKVKV.    CWADA. 


lliiMc  cim,  tluMcfoiv,  he  no  (loiihtcoiictMiiin^'  the  oiii;iii  of  the 
aiiipliiliolitf.s  ..ccuiTinir  in  tlic  crystalline  iiiiicstone.s  ahout  .Jack 
lake.  Tlioy  arc  basic  dikes  formed  \>y  intrusions  of  i<rneoiis 
material  whidi  cut  tlirouyli  the  limestones  and  were  subse- 
quently in  many  lasis  hmken  into  separate  l.lo.ks  hv  jireat 
dynamic  movem<Mits  in  the  limestones  themselves,  which  inove- 
nients  t,„,k  phu-e  alonj:  the  lieddimi  planes  of  the  rock.  As 
l)l"<d<s  and  elon-ated  masses  of  fine-i;raine,l  amphiholite,  identical 
in  character  with  that  ahove  described,  are  verv  commonly 
iound  in  the  limestone  of  other  parts  of  the  area,  it  is  verv  proli- 
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l-ii;    (1.      Dike  i.rairiplnl.ulii,' cuilii.!;  .ic-m- ^.n,!  hrtuccii   l,c,l>  ,,f  crvslalliric. 
.I:ic-k  lak.'.   Mi'iliiicri    Iiiunslii|>.  (  >rit. 

;'''l<'  'li'i'  '"  'iiem  .also  a  like  ori-iii  i-  to  i,|.  attribuled.  The 
ami>hibolit,.  ulii,;,  fonns  these  di^joinied  dikes  in  ii,e  limestones 
about  .i.ick  l.ake  is  verv  uiiiloiiii  in  ch.aractci  n,|  verv  line  in 
-'■••I'l'-  111  'he  hand  specimens  liie  foliation  i-  barcK  perceptible, 
even  with  the  clo-esi  M-iiiliny,  but  in  thin  section^  of  ih,.  loi'k 
under  the  microscope  it  i^  mtv  di-iincl.     The  rock  i>  -ecu  im<ler 

the  microscope  to  be  c po-ed  .alm.ist  e\clusivelv  of  hornblende, 

and  plaui.iclase  fehlspar.  i.S.e  j'late  X.\.\|.t  The  hornb|,.nde 
is  i-ather  liiihi  :;i-eeu  in  colour  in  ordin.ai>  liiihi.  In  iiohiri/ed 
lit;ht  it  shows  pleiMhroism  in  I  he  followim;-  colours,  il-  u'reenish- 
yellow.  l)--reen.  C---,i;reen.  The  absoiption  is  C>b>a.  It  is 
occasu.nally  hypidiomoi  phii'.  bu!  usu.ally  ;illotriom,,iphic  in 
cii.-irailer.   .and     ociiirs    in    an     .an.aslomosin-     me-hwork     of     Jn- 

dividu.al-,    with    a    prevailim;    aliLiiimeiil    in    liicdiou    which 

irives  to  the  rock  its  fciliation.  It  is  noi  librous  in  ch.aracler. 
as  is  -o  often  ilie  case  in  h(.rnblen.|es  of  secondarv  oi  iLiin,  The 
phiirio<Tase  is  rjear  ami  fresh  in  appearance,  an.l  rathei'  basic  in 
character.  It  usually  shows  polysynlhelic  Iwinniru;,  but  many 
of    the    individuals    are    untwinned.     These    pi,,bably,    howexcr. 
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l>ikc  nf  alllpllihiilitc   ilililliril(|..,|    «illi    irv-l  ■■ ' 'i  ric  lilTl'stdTliv        'llils   .like 

li;is  licfri  ln!,li.il  ullli  Ihf  liiric'^loiK.     ||' liri>  .iIm,  Ih'i'ii  -iivlchi.l.  mm. I 

ill    |i|Mlr>   li|nk,.]l    MpMlt    liy    thr    llic  ^^l■|lll•lll  .      Hrllllulit     l:ikr. 

lii'liiiiiril  li>»ii>lii|>.   ( Int. 
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ln(ci'l)i'(l(ii..i    ilikr    nt    aiiii.hilMilii,'    in    cnsl.illiiH'  liiiicslDiic.     Shows 
the  ititric:ilc  IciIiliiiL'  uilli  in''|iirnl  ,ui.l  |irnii,.mii'cil  lirc.ik^  f.iiito- 

(■l:i-lic)  in  111..  iiK.r.'  briltic  liikc       Hi'Iri I  l.ikr, 

HiirniMiI  lciuii>lii|i,  (  hil. 
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.\Iii'nipliolii!;ni|ili  ci|  :iMipliilioli!i>  ln)iii  ;i  ilik.-      (  oii-i-l^  chifll.v  nl  |,|,,moi|,i~i- 
liiirnlili-iiili'.  ;iii.|  liiunii-.      Jack  Iriki',  Mclliuni  tun  ri^liip, 

OnlillMIV    llL'lll.        M;iL'lli(il'i|    7")    lliMlH(h'l>. 
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ilo  Mot  ic|iic<ciit  a  ilifTciciit  l'c|(U|)ai,  -inci'.  as  will  ho  slmuii  in 
other  -^iinilai-  aiii|iliilic,litc>.  where  l.iil  a  -in^le  s|iccics  „i  |ilai;iiic'la--(> 
is  prexTit,  a  larL;c  |>i(i|)niii,.:i  ,,\  it  is  l'rc<nieiilly  uiitwimicil.  'ri,i< 
telil<|iar  i~  allot  rioin.ii|ihic  in  chai  .nier.  anil  ■icciiis  a<  litilc  ;;i-ain- 
lietueen  the  hornMeihle  in'li\iiliial-. 

I  he  iinly  otl,,  i'cin>lit  iienl<  pic-ent  in  the  nuk  aic  l.iolite. 
in  very  -mall  aiiinimt.  in  -lalteicil  hi^'hly  |ileoehr(iii'  inili\iiliials 
a.--orialeil  with  h.  unMen.l":  ami  \-ery  small  amoiuits  ..1'  ir.m  .He 
(lilaik  in  cohiiii  I ,  |i\riie,  :;:iil  -.phene. 

.\  chemical  analv-i-  nt  this  roi-k  i>  i;iven  on  p,   KiS. 

'{'he  -tinctuic  i-  cl,.a;l>  that  of  a  metaim.rpho-eij  i^iieons 
rock.  'I'lie  ori.^ina!  roc:,  ha<  heen  entiicly  reciy>talli/e(l,  hiil 
no  trace  ol  an\  ol'  the  primary  minerals  i,i'  ol'  the  orii;inal  siriicliire 
has  siii'vived.  [t  i-  impossihlc  lo  he  certain  ol'  th('preci>  'chaiacier 
ol  the  oriu'inal  dikes.  Km  iV,,m  the  general  naliire  ami  compo-ithm 
of  the  ruck  it  i-  hi-hlv  pro!  lalile  that  they  were  diaha-es. 

The  alteialion  of  , likes  ( ,f  typical  diahase  into  a'nphiliolile 
ol  precisely  the  <-h  a  racier  of  ihal  forminmhe  Jack  Lake  occinrence 
ha-  heeii  descrihi'd  fmm  Scomie  in  Scntland.'  An  uinphiliolite 
almost  identical  in  character  with  that  jii,-t  descrilied  i.-  found 
a-sociate(l  with  the  lime-tones  mi  thesnuth  -liore  of  |.,i,,n  lake,  in 
the  township  of  Ch.andos.  Here,  mcim^s  |,,ts  |1  to  I'll,  (in  con- 
L-e>>ions  \  III  ami  1,\,  llieic  ate  alino-l  contiiiMon-  expo.-nics  of 
thinly  lieddeil  cry.-lalline  limestunes  a— ociated  with  1  he-e  d.irk 
amphiholites.  A  spe<imen  fioin  lot  12.  conce,->ion  \'l  1 1 .  whiili 
wa>  microsi-npically  examine.l.  proved  t,,  he  ]iracticall\-  identii'.al 
in  character  with  the  rock  from  l.ooii  lake.  .\  little  c.-ilciie, 
howcviM.  wa>  present,  while  there  was  ;.n  ali>ence  i,f  l.iolile 
.\  lew  -mall  i;rains  (if  pvroxeno,  intimatel;  as-ociated  with  and 
pa— im;-  into  the  hornliK  ■,  indicate  the  ,-econdary  n.-iliire  of  t  he 
latter. 

Other  occurrences  of  amphi!)olit(\  niicroscopicall\-  identical 
with  the,-e,  are  found  interlianded  with  the  cry>talliiie  dolomite 
on  lot  1!».  concession  \III  of  Cardiff,  and  with  the  crystalline 
limestones  on  lot  oS.  ciMK'e.ssidn  \|||  ,,f  .\nstruther.  Still  an- 
other lan;c!occurreiice  of  this  lock  isihat  found  on  the  old  Hurleiuh 
Koad  where  it  |»asses  across  lot  7.  concession  X \'  of  Chandos. 
The  fork  here  is  exposed  on  the  road  for   nearly    a    mile,  and  is 

'J.  .1.   II.  Tcall.  -   riic  MctairKirpliii-i- of  Ddlcritc  into  ll(inililcnilc-.«chist. 
QiKiii.  Jour,  iifthi  (iiiil.  >■(/(..  .\Iav.  IVS.'). 


Iti.' 


t,lcil.(H.|(  M.    slliX  l:V,    I    \\\|)A. 


I 


tu   the   ,in:u,l..,l  ov..  cilh.T   ii.m.mv...  ,„■   |„„-,>-,.,|   v   ,,f   a  faim 

SU-iri'MK-IKlMuli.-lli,,!!,        I'lldlTtlM-   lllilT,  ,mm  ,|„..    l„,u,.Vr-     llii-   Inrk 

i>.li-tinr,lvf.,liat..,i.,-„Ml  l„.:.r~  a  Mr,,,,:;  iVH.iiiManr,.  ,,,  ,!„•  ain- 
l'lill'"ll'<-  'Ilk'-  M,-,Mmii,-  at  .lack  lak-  a.i,|  (locnl.cl  alM,\ ...  It 
'■"Hlaiii^.  huu.'v,.,-.  |.in,M,|ti,,nat,.iv  1,...  liuinMcn.l,..  an.l  iIik 
'""U'l-al  ,!,„■-  „.„.  ,1h.,v1,,.v,  Inrin  .,,  .■.,nliMu<Hi~  a  i,„.^,,unrk 
iMthc  r.Mk.      Th..   hninl.lni.l,.  aii.l   t,.l,U|.ar.   a~   in    tl.r  .1:  .'k    Lake 

:"■''"'■'■'■'"■''•      '"•''^<'      "I'     ■•'llnuM      ll,..    rntilV    rnrk.        Thr    I, .,11,1, 1.., Ml.- 

'-    '■•■"'"■'■    '''•'•I'<'i-    in    '••■I'Hii-    aii.i    luniv   l.lui^li    -,,.,,„    ,|,,,„    |„,|„. 

ruck    JUM     .n..nlin„.Ml.    an, I    ha>    a    i ,.    |„.,l-,.rl    .vv-lalli,,..    i„,in. 

XMlh.  in  inn.M  .■aM-.  a  .liMinrt  approach  t.M.li.ma,!  pliic  , level. .p- 
I'K'nt.  The  lel.Upar.  a-  1„-|m]c,  ,„cni>  in  ,lear  allotr;,,ni,.i|  t,i,- 
iiiaiii.-:.  I, lit  I-  v.-iv  -cl,!,,,,,  luinn,.,|.  It  j.,  |„,wcvcr.  in  all  pin- 
I'.-'l'ility.  pla;:i.„la~,..  altl,nu-li  a  M.paialinn  ,,\  the  n,ck  cnMi- 
tiu'tits  t,v  mean-  of  heavy  >.,lnli..n,-  uuiihl  l,e  n.M.-.an-  to 
liclennine  it,  pici-e  chaiacter.  In  a.hlilion  to  tiicM  ',on- 
-"lueiit,-  -lie  vock  contain,  a  ,inall  .piatitity  o/  iron  oiv,  a  little 
'i'""'''-  ■■""I  ■'  l'"l''  -'I'.tite,  \o  l.iotite'i,  pn-eni.  In  -ome 
-pe.inien,  o1thi>atiipliil.olitei-,oin  l,,t  7.  con,-,.„ion  \\  ol Cliatt- 
(lo,,  thele  i,  p,e,ent.  iti  a.l.lition  to  the  -leeii  iiion., clinic  lioin- 
lii<>ti(l<'.  a  pale  i;feetn>h--ic\  fli,,niliic  lioinl  .len.le.  pi-.il.aMv 
■""'"'l'''.^'i'"'-  '"  'ill'  '•  "'Mualhiii  of  this  -alu,  ainphilM.lite 
lna»    on     the     imitheaM     i        .■,u,la>h     lake,     the    io,-k    i.i    nianv 

I''-"'-   ^'"'"-   •■'    ■<•   'li-iinci    foliation.      Thi,  i,   piol.a'oly  to  l,e 

.■illiiiMiteil    to   the   inovenietits  which  accoinpaiiie.l  ati.l  in  pall  in- 
<iiice(|  the  iiietainoi|)hi>iii  Kein^'  liete  nioie  e\ien-ive. 

It  ihu,  se.'ins  hii;hlv  pi,,l.al.le,  in  vieu'  of  their  iinif,,iiii 
'■lii'iii'"'!'  iiii'l  their  Minilariiy  in  coinp..>iti.in  aiel  Miu.ture  to 
the  alnphil.olite  of  .lack  Lake,  tint  the  amphiimlile-,  juM  .le- 
-(•liix.l  are  (leoiiine,!  aiHl  altered  ha.-ic  i-iieou-  irit  rii>i  ve> ,  which 
in  >onie  case,,  m.ay  have  Keen  la\a  llow>. 

•  'Ill'  of  the  |;ir.i;er  .ami  more  iiotewdit  hy  oceurfeiices  of  the 
co.arser  Kfninci  alnphil.olite,.  which  i.s  prohaMy  of  igneous  origin. 
IS  the  reinarkahle  iiias.,  which  suitouimIs  the  circiilai'  .area  of  linie- 
.Monein  whi<-li  Duc-kl.ake  iti  the  centre  of  the  township  of  CliatMlos, 
is  situateil.  This  nias.,.  as  has  keen  shown  on  piijies  1!»  aii<l;<l.  is 
a  ulcat  sheet  of  ainphiliolite  lyiiij;  Let  wt  en  t  wo  limestones,  on(  he- 
iicat  haiHi  one  .al.ove  it,  the  whole  haviiif;  a  (|nai|iiaveisaMip  from 
a  central  point  in  Duck  lake.  The  ampliiholite  inakiiifr  up  this 
occurrence   is,  for  the  most   part,  coaise  in   K>'aiii.    and  po>...esses 


:.*'.j^i 


.■1  t  .It. ill, in  uliicli,  Ikiwcvit.  I-  iinliMiiirf.  ,,Aini;  t,,  ii,e  l,,u  a'ii;lo 
"•  III'  ilm-  ^iviii^  11  :,  iiKi-.ivc  :,|,|M.iiaiicf  r|, ,-.,■!>•  rc.-ciiiMing 
th-  .|iM|-it<-  Mc,-iiii(  ac..-:  i-Mi..M.,|  i,,  the  iiMitlica-t.-rii  r.iincr  o'f 
till'  saiiir  tuun-hii..  At  it^  caMrrii  cM  ivriiit  y  tli,-  ina>.>  !,(■- 
•■iMiM'-  iriiicli  tirici-  ill  iii-A[ti  all. I  III. ,1V  iua--i\c  in  ciiarartcr.  thus 
n-riiil.lini;  ilir  (iiK-nrai,,...!  aiii|.liil>..litc-  tn.ii,  .la.'lv  iakr  .!,■- 
>.-i|l.c.l   al.  ivc.      A    -|.c.-iiiirii   ,.|    tl,c  .•.,ar-,.-|,rialii,.,|    varictv   In, in 

'"'     '■'•    "I'    ''liaii.l.,-.    ,,ii     ill..    III,..    l,|.|u,M. nri-^~i,.ii-   XI   ami 

Ml      wa-  cxalliincl    iin.liT   llif    lii|,-|..-i-.  .p...   an. I    ua-  f.,i|l|.|     t.,    I  .(• 
'•"lii|,.,-c.i    aliii.i-t    .■iiliirlv     ..t'    li. .nil, I, .11. 1.,    ali.i     |.lai:i,  ..-la-c.      Tli.' 
Ii'  riiLlni.!,.    !,    lalli.T    .liTj,    m-,.,.,,     ill     ,-.,|,„n-    aii.l     mak.-     up 
•''"'■"     'w.,  tliini-    ..I     ll„.     .....k.       ii     f,„n,.    a     piviiv   .•,,i,ii,iu,,us 

:ina-i.,!ii,,Mii.^  in.-liw.,i'k  llin,u-li  ihc  r,„-k.  aiul  .■,,iih-i-  ..f 
'"  l'^''!":'!-  "Iii'-li  -'ir  .■iil..in..iii..i|,|,i,.  m  ,,uiiiii,..  I,iii  u  i,i,-li 
_-"'"'"""-  ~'"'\^  ■■'"  .'ipl'I'M.-li  t.,  a  li\pl,|i..i,„,i|.liM-  .•i\Malll-^ati..ll. 
Till'  I'l  i.Npaiili  all,.lii..lii,,i|,|ii,-  iciaili-  lie-  l,c!«..|.n  the  li,  ,riii  ,|rii.  |,-, 
•""'■  ■'-  '-  "^"■'1  i'l  '•"■  :,liipliil.,.|il.-  ,.|  ilii,  aira.  i-  paltl\  tuinili'.l 
■""'  l'''i''>  i'l  unlwiiuH-,!  in.|i\i,lual-.  A  lat  licr  >ii,all  ain,.Uiii  ..f 
•I. .11  ..'V  i-  pn-riil,  ,,i-,-uiriim'  in  invuulai -liapcl  l.ja.'k  irrajii-, 
■I— "■'•■'"■'i  ^>"i'  ill''  li..llil.|rli.|,..  A  Iru  -lain-  ..I  p\nli.,  alhi  a 
lr„  Miiall  .-lAMaK  .-t  apalin.  alv  aU,,  pi-...,.iit.  Tli.'lc  i-  n,,  l.i,,tit<.. 
I'/""-'''"'  "I'  -plifliiv  l.ill  iIh-  r,,c-k  r,,|ilain~  a  In, I  i  lie,  ,|i-i,  Irral  ,|,. 
■'"  =  '""1"  "I'  Mil^ii't'^  ill  I'l'':  I'  -rain-.  ~li.,uiii^-  l.in  ||,i|,.  ,.\i.||,nrr  .,|' 
l"''~~"'''-  -^""l  li''i'  -pcfinicn  IV.. in  ihc  -aliic  in;:".  r.,|lr,'tcil  .,ii  |,,t 
'■•.  "11  llir  liiir  l.ci  ucrii  , -..n, ■,  —  ;,, 11- \  an. I  .\  1  ,,l  Cli.-.n.!. .-.  \va-  h.un.l 
'"  '"■  i'l''lill'-al  ill  ■■lial-a,-lci,  i.iil  .-.  .Ill  allir.  I  a  -liiall  .|U;inlil\'  ,,t 
'"'•''"'•  ■■|''"'iii'.  ■•iii'l  r.al.'it,..  \  iliii-.l  -pnamcn.  fi,,in  |,,i  Hi  .,ii 
''"'  "•■'"'"'  'ii"''    "•■'"  •■li-"   I'li'iilical.   1,111    .•,,nl.iiiH„|   |,r.,p.,iii.,n:ili'l\' 

i"inl,lcn.ic:  wliili'  a  -pc-iini'ii  ..f  i|ii.  Iin(.-m-;,in,.,|  \aii..|\  .  ri-.,iii 
'"'  -"■  '-"'I'-'  — l,,li  .\l.  at  the  |.,i-l(.ili  .■MlcliniN  ,,l  thr  ma--^. 
\\:i-  l,,un.|  t,.  .lift'i  r  tV.,in  llic  uliiri-  ,,nl\    in  -i/c  ,,f  liiaiii. 

'I  lie  pl(-ciic|.  ,,|'  .a  ,-11, all  aln.,uiit  <,l'  .|Uaitz.  ul,ii-|,  \va-  n..lc.| 
in  liic  lliiii  ,-(.rli.,|i-.  ,-.an  1.,.  .|,.l.,,.t,..|  ,„|  ti„.  weal  III. icl  -uifa'V 
"'  ''"'  '■'"■I-  ■■""!  '■■'"■■  '"■  -'■<'ii-  ill  pk-UM-.  t.,  l,r  laili,  :,l,un.lal,t. 
'''"''"■  i""'l'  "f  '•"■  ■■ii'':i-  "II  l"l-  1-  :in.|  1.-..  ,|ik..<  ,',f  i.lack  ain- 
I'lii!'"lili  .  :ip|«airni|\  r,,i,n..,-l(..|  uitli  iln-  Duck  l.ak.'  nia-s.  cut 
till'  lin,(-t,,ii(.  .-..ii,.s.  liil.T-lralilicl  -|i,-.-t~  ,,f  ii„.  ,ainc  rnck  arc 
srfli  ill  inaii.\'  place-  ,,n  i|„.  ,-,,a,l  luninim'  kctwccn  c,,i,r(..s.<i,,ii,< 
Mil  ami  -\1\'  .,l' Cliaii.jo-.  uhcic  it  (■r,,.-.-,.,v  |,,i.-  KJ  t,,  •>()  ( S't' 
I'lalc    X.N.XIl.) 
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Aiiiitlit'i'  iiccui  Tfiicc  III'  ;iiii|)hiliolit<,'  wliicli  is  imilialily  nf 
i);ri<'iius  iiriKin  i>  tli;it  wliidi  h:is  Mirctidy  liceti  iriciitioiicil  iii  'Ic- 
scnliiiii;  tlic  stiui'tuic  lit' tlu' ii');iiin.  It  is  well  cxiMiscd  oti  l(it~  _"■• 
anil  :i()  I't'  (■iiiic('>>iciii  I  III  Aiistnitlici'.  wlu-ic  it  is  >('cii  to  cDine 
against  the  aiijafcnt  IimihI  "f  t'catlicr  aiiipliiliDlitc.  a|'iiar('ntl\  with 
ail  intrusive  c-imtact.  It  is  pcruliai'  in  tlial  it  is  tlllcil  witli  an 
irnincM.-c  nunilicr  ol'  iittli"  scpai'atccl  ami  twistt'd  sti'in);s  dt'  |'i'<;- 
tnatitc.  It  is  not  certain  wiietliei'  the  iiici<  ie|)fes<Mits  the  |iiiiiliict 
of  liie  -oUchlicatiDM  i)f  a  niixeil  niaiinia.  uv  a  mass  of  ani|)hili<ilite 
tii(>riiuj;iily  invaiied  liv  <:i'anitii-  material  am'  ii'ijueeil  to  a  |>a>ty 
CDiiditidn,  in  which  cdndition  the  nM-i<  muvcd  into  its  |)iesent 
position.  'I'hesi'  >ame  pejjmatite  stiinj;*  al.~o  aliound  in  the  am- 
|ihil)ohle  suiiotiiidin;;  Puck  lake,  in  i  he  township  of  Chatidos.  and 
desciilieil  alio\'e.  where  its  occinrence  as  traver.-^ed  liy  the  road 
liet  ween  lots  ].')  and  ltl,i'onces>ion  .\l  I  of  that  township  is  treated  of. 

Ill  addition  to  the  alnpliiholites  which  ha\('  resulted  from 
the  alteration  of  if;neous  inlrusion>.  there  are  in  this  area  1\picai 
amphilM)lite>.  which  ha\c  lieen  produced  li\-  the  alteiation  of 
limestone  and  other  sedimentary  luck.  It  is  a  remaikal'le  fact, 
furthermore,  that  the  ainphiliolites  oiif;inat iuj;  in  the^e  two  very 
diver.se  manners  often  reseniMe  one  allot  iier  so  i-losely  that  it  is 
inipos>ilile  to  tell  them  apart.  So  that  in  many  cases,  when  the 
orifrin  of  a  liod\  of  amphiliolite  is  not  discoveraMe  from  its  tield 
relations,  it  is  impossilile  tti  deteiniine  whether  it  is  an  altereii 
if;neous  or  a  liody  of  alterecl  -edimeiit.  This  is  the  case  with  a 
lar>:e  pr(r|iortioii  of  the  occurrence^  of  amphiliolite  emhraced  in 
the  area  covered   hy  this   report. 

The  devehipment  of  typical  amphiliolite  out  of  crystalline 
limestone  on  a  larj;e  scale — has  alreail\'  Keen  de^crilieil  in  th^t 
section  of  the  report  which  deals  with  j;ranite--  and  their  coiiiact 
phenoniena  (see  pp.  101  et  sei|.).  In  the  cases  there  coasiilered  the 
alteration  can  lie  definitely  pi<i\-e(l  to  have  taken  place.  There 
are.  however,  other  occurrences  not  in  direct  cotitaci  with 
granite  at  the  surfa<-e.  hut  in  highly  uietaiiioiphosed  di-triets. 
where  the  cause  of  the  metainorphosis  is  undoul.tedly  the  <;ratiite 
lyitig  helow  and  e.\ertinf;  its  action  upward,  in  which  a  siniilur 
change  has  aiiparently  taken  jilace.  resultins;  in  i;reat  liodies  of 
amphiliolite  or  pyroxene  gneiss  closely  allied  to  ■  lie.se  in  cotn[)0- 
sition.  anil  whiidi  are  often  intimately  associated  with  limestone 
in  the  field.      In  tlie.se  eases,  however,  it   is  douhtful  in  liow    far 
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transfer  of  inatciial  from  tlio  Kiaiiiti."  1 


and  hi  liow  far  tlio  rcsiiltiiij;  rocks  r 
materials  alrea<ly  present  in  the  seilimentarv  d 


o  the  limestone  took  piai'O, 


()ceurix>nce  of  this  nature  is  that   which  en 


•epreseiit   recrystallization  of 
(■posits.    ( )ne  hiri;e 


->es  I  lie  Hast 


ini;s  road 
>y  is  situaleil. 


onlotslJl  aiul  .")7,  anil  on  whieii  the  village  of  ( )rmsl 
This  is  mappeil  as  limestone  ami  ;;raiiular  aniphiliolite.      As  will 
he  seen  on  the  Haiicroft  sheet,  tiie  lock  strikes  olT  to  tiie  soutii- 

f  dioi'ire   to   the   south. 


cl   a   larjie   ma.ss  o 


west    and   sweeps   aroun 

recrossinj;  the  !'o;id  on  lots  ss  to  !».').  .-ind 

east  into  tlie  township  of   Li 


a->in};  ofl  to  tlie  iioitii- 


meric 


lie  occurrence  consi 


■ts  of 

a  linely  handed  dark  ampiiiliolite  alternatinu;  with  liands  of  lime- 
stone. The  thickness  of  the  hands  of  the  rocks  varies  consider- 
ahly.  hut  over  a  laif;e  part  of  the  area  they  are     cry  narrow,  each 

hand  iieinjj;  fro n(>-ei!ihili  to  one-fourth  inch  thi(d<.      (See  Plate 

.X.WIIl.)  The  strike  of  the  nxd^caii  thus  he  very  clearly  seen,  .ind 
in  many  plai-esdispla\s  a  mo.-t  complicated  series  of  inimite  contor- 
tions. superinduc(>,l  on  the  general  foMs  of  the  refiioii.  (See  Plate 
.\.\XIV,al.s,,PI:ites.\.\.\V,  and  .\.\.\\l).  While  the  lar.ire  hands 
of  limestone  are  usuallv  pui-e.  and  often  \ei-y  coarsel\-  cr.\  stalline. 
the  nari-ower  hands  ;ire  often  very  impui-e,  as  can  he  seen  on 
the  weathered  sinface.  where  the  calcite  has  heen  dissolved 
away.  The  nirk  is  e:vcellently  expo.sed  on  I. it  :i4  of  the  Hastings 
road,  and  on  a  fresh  fracture  is  seen  to  consist  of  thin  altera- 
tion haiiils,  which  are  respectively  white  ami  very  dark  fiwy, 
iiear'ly  hiack.  ii  colour.  In  thin  sections  it  is  seen  that  the 
darker  hands  consist  of  a  dee|i  .i;reen  pleochroic  horidilcndi  ,  with 

a    pale   jj;reen    pyioxene    of    the   .same   variety   as   tin currence 

in  the  cm  ;it  M.axwclls  crossinj;.  associated  with  feldspar:  while 
the  lifihter  coloiireil  hands  consist  of  calcite  and  feldspar, 
with  hut  very  little  of  the  iroii-niaKnesi.a  constituents.  The 
feldspar,  like  all  the  other  minerals  of  the  i-ock,  is  \cr\-  clear 
and  fresh.  Some  of  it  shows  polysynihetic  twinning,  hut  ;i  lar^e 
part  is  tmtwinneil,  altlioiijih  it  is  very  prohahle  that  the  ahove  is 
l)laf!;ioclase.  \  small  amomit  ofsphene.  in  minute  routiilecl  i.;rains, 
occurs  .scattered  throufili  the  rock,  and  completes  the  li.^t  of  con- 
stituents. The  rock,  while  well  handed,  has  a  l\pical  mosaic 
structure,  and  has  heen  <'om|iletely  recrvstalli/.ed. 

To  the  north,  on  lot  .")7,  the  limestone  hatids  dis.ippe.ar.  and 
the  amount  cif  calcite  >i  the  I'ock  hecomes  so  small  that  the  rock 
j)!isses  into  an  am|)hiholite,  and  is  so  mapped.     In  its  development 
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the  mass  civcis  a  iiivat  aiva,  as  sli,,uii  „u  the  map.  The  nick  is 
cimipiiscil  ,,f  the  same  nmsiitiiciils  as  th<>  ampliilMilii,.  hands  jii~t 
tlcscrilicl.  l,ut  a  little  (|uait/.  i-  (iccasi,,iKilly  toiiml  in  iiainnv 
stfiiius  niimimi  |i.araiicl  t.,  the  tnliatioii  <<\  the  nuk. 

The  ampiiilidlite  in  this  ca-c  mii;lit  lie  cliaraiti'ii/cMl  as 
a  i.yidxcMc  iKiinlijcmlc  uiamililc.  (,i-  a  very  liiic-iiiaiiicd  iiyidxciic 
liiiiiilik'ndc  iinciss. 

It  scciiis  vciy  unlikely  tliat  in  this  ca-e  any  tiansfiisiini  ,,i 
malciial  fiom  the  manite  ccnild  develop  sneh  a  peifeetly  handed 
liM-k  tnim  ;i  more  or  less  massive  limestone.  'I'lie  evidenc-e  is  in 
tavoiii-  of  consideiin-  the  n»-k  as  a  -edimeiitaiy  ..ne  in  which 
there  were  original  dilTerences  in  composition  :  the>e  lamina'  of 
varyiti,!:  composition,  when  the  rock  hecame  reciystalli/.ed  hy  t  he 
lieat    from    the    uiiderlyim;    ■;ianite,    hy     a    proce-.>   of   diaiicnesis 

developed    the    vaiious    minerals    of    which    it    is    ;iow    , p,.>,(|. 

'I'he   laliie  am<.nnt    of   hornhlende  atid   |iyro\ene  in   the   rock 

would  indicate  that    -he  oiiiiinal  sediment    w.as   pn>hahlv   oi f 

~omewhat  uniismd  charai-ter.  and  the  presence  of  lar-e  >to.'k-  of 
liahhro  atid  diorite  in  the  immediate  vicinity  of  the  .M-currences 
would  suniicst  that  tiie  two  had  some  genetic  I'onnexion.  It  is, 
lor  instance,  quite  possihle  tli.at  the  anipliiholite  may  he  deiived 
in  part  from  the  leciystallization  of  volcanic  ashes  thrown  out 
from  v.ilcatiic  vent>,  of  which  the  stocks  referred  to  ahove  repre- 
sent   the  plutonic  intrusions, 

I  here  aic  a  numher  of  other  oc-urreuce^  In  tlie  area  which 
are  allied  to  ih.n  .just  descril>ed,  hut  in  whicli  the  itnpure  -I'di- 
iiK'iitary  material  h,a>  recryst.allized  into  ,-,  h;uided  Mnei-.s,  which, 
however,  contains  hiotite.  wit  h  some  pyroxene  hut  with  tio  hor  i- 
I'lende.  These  rock-  catitiot  he  classed  as  amphiholites.  althou-h 
ill  the  tield  t  he\-  ofteti  resemhie  them,  and  will  he  con-idered  in 
that  M'ction  of  th(>  report  which  .leals  with  the  seilimentary 
i;lieis-es. 

.\tiother  variety  of  auiphilioliie  conceriiitii;  wlio^.  M'.limentaiy 
oiii;iii  there  c;in  he  hut  little  douht.and  which  onuis  in  laru'e 
aivas  in  the  district,  i.-.  that  which  is  referred  lo  in  the  Bancroft 
sheet  as  leather  amphihohte,  ,a  name  which  \\:i-  -ui;i;csled  hv 
its  sifikini;  tippearaiu'e  in  the  lii'ld,  atid  which  wa-  u-ed  to  desig- 
nate it  ilurinu  the  tnappitlii  of  the  area.  .\,-  -a  more  .letailed  study 
oi  the foi-k  failed  to  su-u'esi  an\  hetter  name  or  one  more  descri),- 
tive  of  this  pe.'uliar  varietv  of  atnphiholite,  it  has  heeii  here  re- 
taitie(|. 
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GEOLOiJV    OK    n    MltUKTuV     VVI)    HWCHOFT    AREAS,    0\T.     lf)7 

There  are  tliree  i-liicf  ttccurrenc^es  of  tliis  rock  -the  first  iwo 
very  hirne  anil  fh)sely  associated,  wiiiie  tin?  third  hes  apart  ami  is 
smaller  in  extent. 

The  first  occurrence  is  tiiat  which  is  found  in  tiie  northern 
portion  of  tiie  townsliip  of  Chandos.  and  from  wiiicli  a  lon'i  i)elt 
runs  ilown  southeastern  Anstruther,  continuini;  to  the  south  as 
far  as  tiie  niicldle  of  liurleiKh. 

The  second  development  lies  chielly  in  tiie  southern  half  of 
the  townshii)  of  Dunirannon.  These  two  l)odies  of  the  rock  lie 
in  different  parts  of  the  same  i;reat  area  of  limestone  an<l  must  l>e 
considered  as  local  developments  of  it. 

The  third  occurrence  runs  down  the  ieniilh  of  tiie  township 
of  Lake,  on  concessions  I  and  II.  from  lot  1:5  to  lot  152.  In  ad- 
dition to  these  there  are  a  few  small  separate  areas,  as  for 
instance  two  al>out  the  middle  of  the  township  of  Wollaston,  on 
concessions  .\I  to  X\".  which,  however,  do  not  reipiire  any 
further  mention  here. 

This  feather  am]>hil)olite  rarely  occurs  liy  itself,  l)ut  is  almost 
invarialily  found  ii\  tliin  hands  alteruatin;:  witl\  similar  layers  of 
limestone,  resenililin<;  in  this  respect  that  ami)liilic)lite  just  de- 
scribed on  the  Hastiiifrs  road  ipajre  Ki."))  The  res|)ective  i)anils. 
usuallv  less  than  an  iiicji  in  thickness,  are,  liowever,  not  iienerally 
quite  so  shar]ily  defined  aiiainst  one  anotiier  as  in  that  rock. 
The  limestone,  which  is  really  a  tine-Krained  marhle.  is  sometimes 
white  in  colour,  hut  more  often  is  ])ale  irreyish  or  l)luisii.  ri'taiuinji 
traces  of  its  oriirinal  colour.  On  the  edjies  of  weather- 
ed sjiecimens  the  structure  of  tlie  rock  is  especially  well  seen,  the 
calcite  weatl'.erinfi  out  ami  siiowiufr  the  handed  character  of  the 
rock  in  a  strikinj;  numner.  The  composite  rock  is  thus  desiirnated 
on    the    Bancroft    sheet    as    limestone    an<l     feather  amphiholite. 

The  distinctive  character  of  the  featiu'r  amphiholite  is  the 
form  taken  hy  the  hornhlende.  This  mineral  lias  jinnvn  in  the 
rock  in  the  form  of  skeleton  crystals,  usually  ahout  an  incli  loiif; 
and  with  a  slender  l!al)it.  They  lie  thickly  scattered  in  the  plane 
of  the  heddins  "i'  handitif!;  of  the  rock,  intersecting  one  another 
and  often  forming  a  mat  of  crystals.  (;^"e  i'late  W.WTI.  .showing 
the  appearance  of  a  weathered  surface  of  the  rock  broken  parallel 
to  the  beddin<?  plane.  This  sjMjcimen  contains  rather  fewer  of  the 
hornblende  crvstuls  than  usual.)  .Associated  with  these  larjie 
hornblendes   are  in  some   ciises  similar  erv'.stals   of   pale   green 
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|i\  niNciic.  'I'hi-c  lai-c  .,v-tal-  li.  in  a  very  (inr  ;:i(>iin<liiia<s 
whicli  c.ii-i.i,  .liictly  ,,!'  f,.|,.  •■ar.  I'  ■  vnrk  thus  ill  iiii iicral- 
(i-ical  i-.piii|M,Hlinii,  i- c|.„,.l\-  .vlatiMi  >  ,.iiu'V  vanclic<  ni  aniphi- 
iMililc  iiccuiiiii-  ill  ihi>  area,     nil   ha  inctivc  and  |i('r-i-li>nt 

-tnii-liin..       It  i-  a-Mcialcl     v  il  h.  ami  .- -  ■ni  l\    m'liclirallv  lam- 

In-clfil  uilh  I  hi'  hliii-.|iiiii      i.t'  ihr  .'  i 

I  micr   t hi     mill n-ri ipc   i hi     i" 
rlialartcli,~lir      :;i.|  faiaiK  r,      .,ihi 
iM-i-iii  li'iico  ii-fiiilih' f.ii'h  III  lirr  I      -  i 

111  l.akf,  nil  hii-  r.t  a:iil  L'll  n\  .1,, 
a-  a  lr|i!i-ciilan\r.  W  I  i-ii  cxaliiii  !  1 
air  -rcli  In  r.iii-i-I  ,,,  pah'  l;iitIi  hi  ;i 
lili'liilf.  Iiiii'4  ai:'l  iiaiiiiu  in  »ha|'' 
i;rain>  of  the  .  nh.iiili'~-  iiiiiifia* 
'l'hi-\  |iii-rnl  a  hlii;ici'-hki-  appra  ■  ,  an. 
ill  'l.r  -nh-lanif  ui'  llic  1  nrk  a-  n  : -,  >ialii 
aliil  a-  ihr  aliilah,i-ilc  r'\-'al.-  ilc\rl  in  '' 
tail  /.mil'.  iSiT  i'lalr  \\\\!ll  .  \-irial.'.|  !lh  t  hi-r  air. 
ill  •'  liir  -|ii'riiiiii.-.  a  ii-w  iaiirf  ■;-Ial-  nl'  -phi'in  A  u  li  a  li'w 
iiiilii-iin-  iif  Mark  iii'ii  u'f  havin:;  a  -iinikir  liliL:riT  ;,i',ii,  a-  wvU 
M-  liiTa-ii.naily  a  1:i:lt  i'lihviiliial  nf  Liniiir.  I'hc  kii-r  iiuli  viiliial< 
lir  ill  a  \  !\-  I'lir— ;  uini'ii  niii>aii'  1  if  cli-af  1  nhiiirli—  Liiain-  ui  ni'aiiv 
iiiii'iiiin  -i/f.  I  iif>c  ail'  aP  I  limii.  rphii-  ami  in  Ihi-  \\a\-  ui\i' 
ihi'  UIMiin-k,.:--  \\ir  jifliish,  >lnir' Ml-r  ~i'i'li  in  iiti\ -lalli/.i'il  ~i'ih- 
mniN  ■rhi'-i'  ^laiii-  air  IrMspai.  a---hi.\\n  h\  I  lici  r  hiaxial  rhai- 
arli  1  ami  liiMiclai  ..pliral  pi .  ipci  I  ir>.  'I'li.-i-  IchNpa'-  i;iain-  aiv 
ii-ually  iiiitwiniiid.  lull  -nmc  -iiuw  pnly  ~\  lit  hclii-  luinniii'j;. 
\\  iirtkc'  tlic  IrliUpar  i-  ail  plaiiii  11  la~r  i.f  whrti  -  r  Mime  orl  inila-i- 
i-  proem  laii  iml\  he  ili.icniiini'il  l.y  a  rhiiiiiral  aiialy-i-  <•{  the 
n"k.       riinni^h   thi~  iilMuth   tliciv  air  al-u  -ninr  rnar-rlv   ri\~lal- 

linr  Liiaiiis  1,1   lali'il tni  i.i  mmipr-  i.i-  -trim;-,       Thr  limr-lmir 

I'amU  allrinatiim  uilli  ihi,-  fc.athrr  ainphiln'  T  air  -rrli  iimlcr 
ihr  niii-r.i-r.  jir  tn  lon-i-i  uf  main-  ..f  lalnir  a— nriali"!  with 
iitlu'is  iif  lVlil>par.  al  .1  a  Irw  llakr-  ni  kinlitr.  Thr  rmk  ha- 
a  ih.-tiiirt  S.amlinu.  ihr  -r\rral  iiiinrral-  liriiiLl  ri-lati\rl\  i!!..i'r 
aluimlani  in  iliftrivnt  liami-.  hut  thnv  i,-  nn  tlatti-nim:  nl'  ihr  in- 
iliNiihial   mains. 

'I'lii'  Icathrr  ampliilinlilr  nf  thr  ( ■h,.niln-- Huiiri.uli  area  i.s 
very  -iiiiilar  in  rhaiaiin .  Spri  imni-  nf  ii  fi-nin  twn  plarrs  ha\c 
liccn  rxaniincil  niicin-mpically.      The  hr-t  nl'  t  hc-r  wa-  fmin  lot  2. 
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eoni-ess'um  IX  of  Chaii<los,  ami  tlie  secoml  fnnii  lot  2'.),  con- 
fession \  of  Anstruther.  The  only  point  in  which  they  diflfer 
from  the  rock  ahove  (Ipscnl)P(l  is  in  the  far't  that  there  are  '^ome 
feathers  of  a  pale  green  nialacc.lite  as  well  as  of  hornhlemle.  In 
the  Anstruther  rock,  while  much  of  the  fel.lspar  in  the  mosaic 
shows  the  polysynthetic  twinning  of  plagioclase.  .some  of  it 
shows  the  cross-hatched  twinning  of  microdine,  ami  is.  tlierefore, 
a  potash  feldsoar.  This  rock  also  apparently  contains  a  little 
quartz,  as  well  as  a  small  amount  of  a  mineral  which  has  the 
characters  of  scapolite. 

In  the  Dungannon  area,  specimens  from  lot  2."»,  concession  V. 
and  from  lot  10,  concession  \T I,  were  examined  microscopically 
and  were  also  found  to  [lossess  essentially  the  same  character  as 
the  rock  just  rlescrihed.  The  feathers,  which  are  lieautifullv  <level- 
oped.consistof  horidilende.  and  with  them  is  more  or  less  Mack  iron 
ore  in  large  grain.s,  which  sometimes  also  show  the  filigree  st  met  ure. 
The  mosaic  groundmass  consists  principally  of  feldspar  - 
often  showing  polysynthetic  twinning  hut  tiiere  is  also  a  certain 
amount  of  (piartz  present  in  it,  as  shown  l.y  its  uniaxial  and  posi- 
tive character. 

The  sedimentary  origin  of  the  feather  amphiholite  is  most 

clearly  shown  in  the  limestone  area  of  the  southwest    iier  of 

the  township  of  Lake,  on  the  Deer  lake  and  Vansi.kle  roads. 
Herf  ^iliout  the  limit  of  the  Mancroft  sheet  and  just  to  the  south, 
im  lot  2,  concession  II,  an.l  h>t  1,  concession  I  of  Lake,  the  lime- 
stone is  nuich  less  altered  than  it  is  in  the  more  northern  po;iiuns 
of  the  area,  and  is  in  many  |)laces  lihic  in  r-olour.  In  the  cuni- 
paratively  unaltere<l  lihie  limestone  tiiere  are  thin  hanl  hands 
which  stand  out  on  the  we.-ithered  surface.  The  appearance  i^ 
exactly  that  seen  when  the  featiier  amphilioiite  with  ils  thin 
alternating  hands  of  limesioiu.  is  weathered.  These  harder  hands 
are  clearly  produced  l.y  the  alteration  of  some  lamina'  in  the 
original  rock,  in  .vhicli  the  limestone  was  very  impure  thiciugh  the 
admixlure  with  it  of  some  siliceous  .sediment.  When  e.\aminei| 
under  the  micm^'ope.  some  of  the  hands  are  seen  to  l.ee.sseiitially 
the  same  as  feather  aniphihi.liti".  in  fart,  little  feathers  can  he  seen 
on  the  weathered  surface  in  some  specimens.  These  h-at her-  in 
.some  cases  are  horniilende,  with  si<eletnn  cryst.ils  of  calcite  and 
magnetite,  as  in  a  specimen  from  lot  1.  concession  I  of  L.ike. 
The  groundma.ss  in  this  ca.se  is   Very  fine  and  shows  a  well  marked 
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t'uliiiticiii.  It  <-(ii,-i>is  (if  ((UMrtz  and  fcldsjiar  ([ila^'iiiclasc  in  part 
at  lpa>t)  witli  liwic  scales  (if  cliloi-itc.  The  idck  would.  uiid(>r  nidic 
intense  niet,iin:ii,)'i(i.-is.  un(l(inlite(||y  devel(i|)  intd  a  true  feather 
aiiiiihilidliie.  in  (illiers|iei'iineiis  fnmi  the  s'-ne  hit  the  leutliers  in 
the  hard  liands  are  liidtite.  and  the  nick  thus  liehniKs  ui  the 
liidtite  parajriieisses  ralherthaii  to  the  ain|)hilidlites.  These  hi, nite- 
lieariiij:  mcks  will  he  refecreil  to  ajiain  in  tiiat  scctidii  df  the 
:-e|i(irt   dealin;;  with  the  sedinientarx    K'leissc-. 

Still  audther  dccui  rence.  which  fruni  its  pusiiidti  nuist  he 
cdii-ideied  as  the  [n-dduct  (if  the  extreme  alteratidii  df  liiijcstdiie 
li\'  a  j;ranitic  ina.mna.  and  nhicli  is  ile>i};ii;ite(l  on  the  lna|i  a>  aln- 
philidlite,  dccurs  aldiij;  the  iKirth  slmre  df  i'ishtail  lake,  in  the  tdwn- 
ship  ,^i  ilarcduit.  As  will  he  seen  hy  cdnsultinj;  the  ilalil.urtdii 
sheet,  this  iii.i--  lies  in  t  he  f;ranite-;rtieiss  which  forins  the  iKirt  hern 
part  df  the  are.-i.  Iietween  t Wd  hmi;  iiarrdw  nu'.sses  nf  'diiestdiie 
and  dii  their  strike.  It  is  apjiarently  a  small  m,i>.-.  detache(| 
from  them,  and  very  hii;hly  altered  hv  the  jrranitic  m.-ii;ma  which 
envel(ip>  it. 

The  aniphilidlite  is  a  dark  liasic  variety,  cdiisistinj;  largely  of 
anthdphyllite  and  j;arnet.  associated  with  cdrdierite  and  suiidrdi- 
nate  atiidunts  iif  (,iiarlz.  ludtite.  irdii  ore.  and  rutile.  The  anthd- 
phyllite is  \-ery  ainnidani.  dciuriiiii;  in  firoups  (ii-  sheaxcs  nf  Idiij; 
riaridw  individuals,  dften  curved  and  uithdUl  prdper  cry-t.alld- 
jiraphic  teriiiinatidiis.  I'nder  the  micrciscdpe  the  anthdphyllite  is 
seen  td  cdiitain  a  few  small  indusidns  cf  Mack  iron  ore  and  df 
liidtite.  The  mineral  has  a  Lrifiht  luslre  and  pd,-.M.~M>s  that 
delicate  cldve-liidwii  cdlnur  which  cause.l  Schumacher,  wlm  lirst 
ilescrilied  this  mineral,  td  (jive  td  it  the  name  ant  lidphxlhle.  (See 
Plate  .\.\.\|.\) 

The  mineral  ha-  a  pert'ect  clea-,ai;e.  parallel  in  the  prism 
and  also  td  the  luachypinacdid.  Two  cleavaii'e  fra<;tnenls 
were  selected  and  measured  (in  a  reflecting  fjuninmeter.  The 
averafie  df  four  measurements  yave  the  cleavage  anjrle  a-  "iT  11'. 
In  thin  -ectidiis  the  mineral  slinw-  the  Idzeiifie-shape  character- 
istic dl  the  hdi-nlilendes,  and  in  sectmns  in  the  prismatic  Zdlie  al- 
ways presents  a  parallel  e.\tincti(in.  The  miner.il  is  nej;;iti\'e 
and  thepledchi-disin.  usinu  Iddinu'.- ndtalidU.  i>  as  fdlldu>:    - 

X  pale  \'elldu  :  ^'  liidwiiish  y(>lld\v;  Z  ddve  cdlmir  (ir 
Ri-ey.      The  alisurptidii  is  Z>  V>   .\. 
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The  cordierite  occurs  in  oilouiicss  allotrioinorpliic  individuals, 
whicti  arc  s!i<;htly  tuil.id  wlicn  contia.-tod  with  the<iuartz.  which 
they  otherwise  •eseiiiMe.  Tiie  mineral  is  hiaxial  and  displavs 
itself  IK)  i)leochri»isrn.  hut  shows  in  a  striking  manner  the  little 
pleocliroic  halos  so  coniiiKinly  found  in  tliis  mineral  when  it  occurs 
as  a  constituent  of  metainor|)hic  rocks.  The>e  liaios.  which  are 
<iuite  numerous.  chanj;e  from  ileep  yellow  to  colourless  as  the  .sei'- 
tion  is  rotateil,  each  halo  having  in  its  centre  a  minute,  colourless, 
roundetl  crystal  with  hijrh  index  of  refraction  and  hijjh  douliN- 
refraction.  The  cordierite  al.so  shows  in  places  the  twin  lameihe 
fre(|uently  oliser\-ed  in  this  sjjecies.  and  is  occasionally  somewhat 
altered,  especially  aloii-;  the  cleavage  lines,  into  the  crypt ocrys- 
talline  aggregate  of  .s(une  micaceous  mineral.  It  occasionally 
contains  the  little  bumMes  of  mi.iute  sillimanite  crystals  which 
are  so  characteristic   as   inclusions   in   cordierite. 

This  is.  so  far  as  can  he  ascerlaine(|.  the  first  occurrence  of 
cordierite  whi{di  has  i)een  found  in  Canada. 

In  order  to  olitain  material  for  analysis  a  hand  specimen  of 
the  ani[)liiliolite  was  crushed  sufficiently  fine  to  i)ass  through  a 
sieve  of  7l)  meshes  to  the  inch.  To  free  tlie  [jowdered  material 
from  the  finest  dust,  it  was  then  placed  on  a  sieve  of  100  meshes 
to  the  inch,  and  that  portion  which  passed  through  the  latter 
sieve  was  discarded.  The  material  was  then  sulmiitted  to  the 
action  of  a  Wetherill  magnetic  separator  provideil  with  two  pair 
of  magnets,  the  first  of  which  were  placed  ]  inch  apart,  while  the 
.seconti  set  were  [.'.inch  apart.  It  was  found  that  O-S  amperes  re- 
moved the  magnetite  and  a  little  ilmenite.  while  with  a  cur- 
rent of  ;>  amperes  the  rest  of  the  ilmenite,  the  rutile.  .-^ome 
garnet,  and  .some  anthophyllite  were  withdrawn  The  cur- 
rent w,,-  then  r.iised  to  1.")  amperes,  which  removed  the 
remainder  of  the  anthophyllite  and  the  garnet,  with  most  of  the 
hiotite.  the  tailings  consisting  of  cordierite.  (|uartz.  and  a  little 
hiotite.  In  order  to  complete  the  separation  recourse  was  had 
to  heavy  solutions.  By  meairs  of  the  Klein  solution  the  garnet 
was  removed,  iodide  of  methylene  was  then  employed,  which 
when  diluted  with  a  few  drops  of  lit>nzol  was  of  such  specific  gr;i\it\- 
that  thehiotite  floated,  while  the  anthophyllite  sank.  This  latter. 
howe\cr,  was  seen  when  examined  under  the  microscope  to  still 
contain  a  few  comjiosite  grains  of  felds[)ar  or  garnet,  with  a  little 
black   iron   ore.     The   powdei'   was   accorditigly   placed   under   a 
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lens  of  low  power  and  the  foreign  material  removed  1)V  means  of 
a  fine  needle.  IVrf.'ctly  i)ure  antb.oj.hyllite  wa.s  thu.'-  .secured. 
This  material  was  then  analysed  Ky  I'rof.  .\.  \(,i-t(.n  Kvaris,  all 
the  determitiationshein^madc  in  duplicate,  with  the  exception  ..f 
those  ()f  water  and  tiie  alkalis.  The  mean  of  the  analy>cs  of  the 
air  dried  powder  i>  jiiven  helow.  An  /.nalvsis  of  the  original 
gedrite  from  the  valley  of  Heas.  I.y  I'isaiii.  is  pre>ented  for  purposes 
of  coiaparison. 


Ilcdriti', 
\  alley  of  lli'vis.  near 
•  Irilrcs.      (I'isani.' 
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The  ratio  of  HO:  SiO,  is  ().741 :  (»-7:54.  or  verv  neariv  1:1:  and 
the  ratio  of  1{ ..O,:  SiO,  isO- 17:5:  U-TM.  oralmo.st'l  :4.  Tins  gives  a 
formula  corresponding  to  that  su^^este.l  l)v  Hammelsheig.  namelv 
4  RSiO,4-AUO.,  where  H  =  .Mg,  !•>.  H,. 

From  tliis  analysis,  as  well  as  from  its  negative  character. 
it  will  l,e  seen  that  the  mineral  lielongs  to  the  aluminous  varietv 
of  atithophyllite  known  as  gedrite.  this  being,  as  al.ove  mentioned, 
as  tar  as  can  l.e  ascertained,  tiie  first  occurrence  of  this  variety 
leported  from  Xortii  Ameri.-i.  The  close  similaritv  in  composi- 
tion of  the  mineral  from  Hanourt  a.cl  the  original  gedrite  from 
the  Valley  of  U.'as.  near  (Icdres.  in  Iraiice,  will  l.e  noted.' 

•H.inon.n    J.  A.,  an,l  Kvans.  .\.  .\.^(.„  ,hr  nmirrrnr,.  „'  i;,-,lritc  in 
I  anaila.     Mn.  Jour,  of  >ciciire.  \()1.  .\.\V.  .luiic.  I'.tO.s,  pp   Mm-.;i2. 
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<;m;issk.s  oi-  si;iiiMi:\'r.\i!\  ouKiix  (rAi{.\(;xi;issi:s), 

tilAUTZriKS.  AM)  AHKOSKS. 

Ill  Mclditiiiii  til  those  ;:tU'i>s<'>  which  arc  \aiictal  jihasc^  uf 
jiraiiitc  ami  whii  h  have  ah'cail>'  liccii  (lcsciilic(l  a-  tliicissic  niaiiitcs 
in  tlic  .-ici'tiiiii  ii!  tlii>  rc|)<iit  treat  in  j;  c  it'  this  j;i""|'  "'  i'"i'ks  ( I'l'-  ">l  et 
>(■!(.),  theic  arc  ceitaili  j;iiei>>es.  (litTeiciit  in  ciiaiacter.  uliich  i|i 
many  casc>  at  least  are  uf  sciliiiielital y  (irii;iii.  and  which  |ii(ili- 
alily  in  ail  ca-es  cmitain  seiliinelitaiv  inateiial.  ( Ineisses  nl'  this 
class  have  also  heeli  rec()y:nize(l  in  dthei-  [laits  nl'  the  I-ailientiaii 
ait'a  in  t'aiiaila.'  Sunie  of  these  sedimentary  gneisses  nr  para- 
Uneisses  re|iresenl  alteratiims  of  moi-e  or  less  highly  argillaceous 
sediments.  Others  are  rich  in  ijuartz  and  mark  traii-itions  to 
true  (|ii^i . /ites.  which  latter  are  also  t'niind  in  .-everal  parts  of 
the  area,  and  which  re|iresent.  in  <nu:t'  case^  at  least,  highly  al- 
tered sanilsloiio.  Some  of  the~e  (plart  zitcs  are  rich  in  !c|c|>|)ar 
and   reiire>eiit   thi>  alteration   |iidduct~  of  al'ko~cs. 

On  tlie  Ualiciiift  sheet  1  hese  rocks  are  di~tingui~hei|  li\- 
three   separate   colours.    nami'l.\.    thos(>    which    represent:    - 

(a!  •■(;nci>-c-.  principall\'  altered  >eilimenlary  mateiial  n[- 
ouartzitc;" 

(I.,  "'(  la.\-stones.  often  >ilireiiu~  nr  calcarcou«,  with  ad- 
iiii.xture  of  vohanic  material;" 

,c)      "( 'onglomeiale.  salidstoiu's.   and   arko>e>." 

'The  conglomerates  are  descrilieil  in  another  portion  of  this 
repoi-,  |s(.(.  ;iji.;5!l('t  sO(|.)  and  will  not  lie  again  referred  to  here. 
The  other  locks  of  thi-  group,  however,  will  Ke  considered  toget  her 
ii\   th:s  chapter  on   account    of  their  close  gi'iieiic   iclations. 

The-e  links  lind  their  chief  development  in  three  great  occiir- 
feii'cs.  whiih  will  be  considered  in  sticce— .ion.  l{eference  will 
then  !ie  niailc  to  certain  smaller  areas  which  merit  special  con- 
-I  leration. 

il  )  'I'laise  in  the  towiishio-  o' Tudor  and  Lake  whi(di  are 
intimately    associateil    wit!i    com]iai-itively    unalti>re(l  limestones, 

'  Ailams,  1- .  I),  -liciilcyy  uf  a  iicrticm  ni  ilic  l..iurcriil;in  rmitiiry  tn  tlip 
tiii'th  cif  tlic  Islalul  uf  Miiiiircal,  .\iiii.  l!i|i.  of  llic  ( icdlu^'iiiil  Survey  of 
CiUiada.      Vol.  viii.  1MI.">. 
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:..i.l  whirl,  MIC  ,MMpiH-.l  ;,>  ;.lt..r...l  .-liiy-ston.'s.  ali,l  in  |,;ut  wli.To 
the  ;,»..n;,ti.m  with  th<'  lin,cst<,ii.-s  is  too  intiinatt-  to  iK-niiit  of 
■■-.•I'Miatf  niappiiift  (a>  al.oul  .Millhri,!-,.),  aiv  inc.u.l.xl  with  tho^o 
ill   the  areas  (lcsi;..iiat<>,l  l.y  the  .lcc|>  hhic  coliMir. 

(-'.I  Tlic  huK..  clcvcloprncnt  wiiicli  is  siiowii  on  that  |.oili,.r, 
ol  the  Miap  where  the  t,.wn>hi|.s  of  ChaiMJov  .\.i>tnHher  liur- 
l.'isili.  an.l  M..thMeM  meet.  an,l  whieh  en„timies  ahuost  without 
interruption  aionj:  the  >,,uthen.  margin  ,,f  tlie  hr>t  iianie.l  town- 
r<hip  to  its  southeastern  coiner. 

(;!.)  'I'he  gneisses  occiirriiii!  ahout  the  holders  of  the  series 
of  l>ath..htiis  in  the  townships  ,,f  Anstriitiier  and  CarditT. 


I' Mi  \.;\i:is-,i>  (II-  riii:  rnwysiiiis 
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iMilway.  an.l  the  Miillui.lure  poM-oflice.  whiel,  lies  rath.'rlrvs  than 
two  mile-  farther  west,  hotl,  hein-  .situate.l  in  the  township ',,f 
'I  udor,  the  Mue  limestone  is  excellently  e\pov,.d.  ||  i..  u-,.||.l„.,|.. 
'I«''i.  heavier  bed-  alternatins;  with  t'hin  hed-.  which  are  often 
laminated.  These  he.ls  .are  not  often  identical  in  character; 
some  of  them  are  more  distinctly  Mue  in  clour  an, I  etrerve-cp 
iva.lilv  when  a  drop  of  .liluted  acid  is  placed  on  the  .urfa.-e  of 
the  r,,ck:  others  are  j;re.ver  in  cohmr  and  -ive  a  distinct  effer- 
vescence only  when  powdered.  The  lamination  un,|oul,t..d|y 
represents  the  orisinal  l.e.ldin.i;  of  the  rock,  and  while  the 
lock  in  many  j.laces  is  much  cont,.rte.l.  the  hmesl,,n..  -till  retains 
Its   Mue  colour,  showin,;:  that    the  alterati.m   ha-n,.l  heen  nearly 

so  iiiKMise  a-  in  the  case  of  tiie  white  limest -  of  .,th(.i'  p.arts  of 

the  area,  where  inetainorphiMn  has  entirely  discha'^r,,,!  ,|„.  ,.,,|,„„, 
phMlucin:;  at  the  .same  time  a  certain  coaix -le--  in  uiMin. 

.\  iUalit.ilive  chemical  examination  show-  ihat  the  hlue  U-ds 
are  lim.-toiies.  all  m.piv  or  le-s  impure,  and  that  the  -rev  I.eds 
are  much  m.ire  impure  varieties  of  the  same  rock.  The  prop,,r- 
tion  of  ma.-nesia  pi-esent  doe.-  not  seem  in  anv  c;,.-,.  sullicient  to 


I stilule    the    rock    a    doh 


inite.    alllioui;ii    in    the    ahseiice    of    a 


iniaiiliiative    examination,    the    actu,-,l     proportion    ,,f    this    ha-e 
pie-eiit    rem.-iins  umi'itain. 

\   nii.-roM-opir  examination  of   ,,    .series    of    thin    .sections    of 
siK'ciniens    .,f    the    various   varietie-  of  the    io(d<.    sh,,u-   that    all 

st,-iu'e<   ,,f   the   continuous    transition    from    a    lime-l •ontai'n- 

in.-.Milv  a  few  llakesof  l.rown    mica   to    a    micaceous   para-iu'iss 
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(  pjliisli  ifini  /.ys  I  :m'  rcinoclltcil  'I'lic  l;itli'rrii|i>l  ilUtc-  t  hi'  li.-ililr-l 
lirv\  I  (lis  atul  lii>lils  sc:iirci\  :iii\  r:ilrii<>.  Iiiit  I'unl.iins.  im  the 
iitliiT  l.iiiil,  iiiiicli  liinfifp.  ill  the  luriii  ut'  iiiijiviiliial-  «  liii-li  usual- 
ly pi)ssc-s  a  -niiicwhat  fiayiil  uutliiic  anil  lie  in  a  Imi'- 
praiiicil  liaM-  of  ciiliniilcs-  iiiitwiiiticil  i;iain~.  siuiic  of  whiili  aif 
([Uart/.     liilt     Miinc.     atul     |if'rl)a|»     the     niajiiiil,\  ,     nc    |iiiilialil> 

nltliuclasc.      I'yirliiititc   als 'ciio   >ialtcifil   tiiriiii^li   the    !■  ik. 

Init  nil  trace  uf  any  utlicr  niaf;n<'~ia  roii.-tituciit .  cMt'iit  thf 
liiiplilc.  Was  fiiuiul  in  any  nf  tin-  slides,  nm  was  any  ulhei-  nui'a 
lint  liiiitite  jiiesetit.  ill  most  nf  the  sectmn-  niinilte  rut  ile  crys- 
tals, iiU'iitical  with  those  so  coininuiily  tnnnil  in  I'lay  slate,  were 
present. 

The  iicciiireiireeviilently  represents  a  <;r(>at  limly  of  linie»tone, 
liiaile  iiji  of  an  alternation  of  lieiU  which  var\  u'leatly  in  the  aiiioiint 
of  impurity  (silt  or  mini)  wlm  tliex  contain,  ami  vliich.  iimler 
the  relatively  slijiht  metamoiphi-iii  which  this  portion  of  the  area 
has  iinilerjiiine.  has  suffereil  a  iliaKenetic  alteration  into  the  vari- 
eties of  limestone  and  parailiieiss  almve  descrilied.  in  the  move- 
ments to  which  the  strata  have  lieen  sulijecteil.  the  purer  liiiiestone 
Ix'ds  curiously  enough  are  seen  to  have  I  ceii  less  resistant  than 
the  more  impure  i;neissic  heils,  for  tlie\'  can  lie  seen  on  the  weather- 
pil  surface  to  ha\e  been  torn  apart,  while  the  j;iieissic  lieds  flow 
in  lietweeii  the  separated  fraf!;ments.  .\  consideralile  amount  of 
local  solution  and  rodeposition  li.is  also  taken  place,  as  shown 
liy  the  pit'si'iice  of  a  coarse-iiraiiied  development  of  the  i!;neis~ic 
iiatids  aloiifi  cprtiiin  irrei;ular  lines  often  runniii};  ti.msverse  to  the 
lieddinfl.  This  area  of  lilue  limestone,  with  its  pure  and  impiiie 
Imiids.  under  a  more  intense  metainorphism,  such  as  that  to  which 
the  more  northerly  |iortion  of  the  di-trict  has  Keen  sulijected, 
Would  develo]!  into  a  series  of  coarsely  crystalline  white  limestones, 
with  interstratified  hands  of  the  ru«t\  liio;ite-lieaiin<;  j^neisses 
which  are  so  exteiisi\-ely  exposed  elsewhere  in  the  district,  and 
which  are  .so  commonly  found  in  all  developmints  of  the  'Jreiiville 
series,  in  Ciriada.  Such  an  occurrence  as  this  therefore  leiiresents 
a  series  of  nicks  |ietr<ij.;r:ipliically  identical  with  the  <  Ireiiville 
series,  in  a  less  .•iltered  form. 

In  the  southwestern  portion  of  the  adjacent  township  of 
Lake,  to  the  west  of  the  lilue  limestone  iiea  just  descihed.  there 
is  a  further  develo|iment  of  similar  line-drained  gneissic  rocks. 
This  latter  i.s  coloured  on  the  Hancroft  sheet  as  •■('lav-stones  {often 
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sil  '.•.ni-  ami  cali  aiciius)  will,  ..linixtun'  ■>(  vclcainr  ■iiatoria:  "' 
T'  hf  M.iitli  tli.-sr  lo.-ks  pass  MI,  the  strike  ii.tu  liiu<.>-,.ii(..  and 
ti.  n,..  tK.ith  and  west  int..  a  scnes  ,,f  ro.-k-  res..mh|in-  iiiphil,- 
oliti-  ami  wliicli  arc  -o  .•..l.iurci.  the  latter  ro.k.  Iiaviii-,'  a>-  .ijated 
will,  ■lieiii.  Ill  .•eitain  plaecv  l,e,|s  ..i  liuartzitc.       All  thes,    ,,,cks 

are!  ..w.oiiipietelyi-eirvstallizcl.     >uii f  t  lies.,  are  iiii,l,,uh'.MJl  v 

para.'iiei>ses  ;.,.„ie,l  |,v  the  alteration  „f  argllla.c..lls  s(..liii„.|iis. 
"tliei-.  a^'aili,  :,  -e  iimlouhti  .llv  altered  siljeeoiis  -aii.lstuiies.  The 
oii-in  of  ,,ther-  :  is  iiiip.issil.le  i„,w  to  .leteriniiie.  hut  there  are 
III  'he  series  nu  iien.us  intenalateil  l,aii<ls  of  vol.-anie  r.x'ks 
whi.  h  have  ah-shiv  Keen  ileserih<-,l  as  ,,,1  h..pli>  i.  ,.  It  is  mii- 
nii>.  :  Iroiii  the  ;  iipearaiiee  ,,f  many  of  Tho>e  liaiiils  whose 
^'eiiei,,.    relatioii>    .-.•e    iloul.ful.   tlia!   tliev  repre-.-nr  altered  vol- 

'■•■'""■    ••'■^t"'^-    ^vhi.-h     hav •oiiie       iin^ri,,,|     witl      I;,, re  or    l(>ss 

seiliiiieiitary  material  "(  \\,"  ,  .rdiiiarv     vpe>. 

The  rock^  present  maiiv  \arieties.  and  a  satisiact..ry  study 
ol  tlH'iii  WMiild  re.iuire  1  he  e\peiidii  are  of  iiiueli  time,  and 
w,.'i|,|  1„.  iMc.mplete  wifhuiit  the  ai.j  .,1  chenih'al  analysis.  A 
micro-ropie  examination  ha>  liovve\  ■  1 .  I.een  made  of  some  of  the 
iii'iiv  rhara.-teri>ti,-  ,,f  the  i.  rks  repie.e.ited  in  tlii-  intereslinj; 
irroiip. 

il7/'^.7,i,i,.  t,<w».-<l<,,,  „j  L.,kr.  Int  i:  r„„r,syi„„  III,  --This 
roek  is  dark  >,'rey  in  eolour  and  ■■.•urs  m  larj;e  exposures  on  the 
e:ist  side  of  Mud    Turlh^    lake.  is  thinly  Leilded.  splittim;  up 

into  hiiifi.  narrow,  dah-likc  fraj;m.  -its  under  the  iiilluenee  orthe 

weather,  and  is  found  to  make  « 1  whetstones.      It  is  very  tine 

in  jriain.  and  has  a  s.uiiewhat  fel.-itic  appearance  m  hen  seen  on 
fractures  ti;,iisverse  to  the  l.eddin^'  of  the  rock.  .Smie  hands 
contain  small  r!ioml>oheilral  -iv>talsof  a  carhoiiate.  which  weather 
out  on  expo>rd  Mirfa.'cs  liider  the  microscope  the  rock 
IS  ex.'eediii.jly  !  ne  in  j!;r,-,  te.iuiriii^'  a  hifrh  power  to  re- 
solve it.  It  p,  -csM's  a  istiiH-t  foliatioi,  and  consists  of  a 
fine-Krained  ha.se.  tliroi.i;h  wln.-j,  are  distrilmic  I  somewhat  larger, 
irrejiular-shaiied  individuals  of  l.iotite.  This  l,.i.se  is  made  up  of 
cle.ar.  colourless  jri.ains.  whhli  are  ap|)arently  chiefly  untwinneil 
feldspar,  although  .piartz  is  al>o  present,  as  well  as  an  immense 
numher  of  minute  Hake.-  of  muscovite.  with  a  little  hlack  iron 
ore,  an. 1  a  little  apatite,  as  accc.s.iry  constituents.  The  rock  is 
prohahly  derived  from  the  altei  itiou  of  an  impure  argillaceous 
.seiliinent. 
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A  (Icti'ir  iiii;iti(p|i  iif  rhc  Mtinmni  ui  ~ilii:i  pn-ciit  in  ^'ic  mck 
\v;is  iL  idf  li\  l)r.  Miltim  i,.  Ucr-cy  rhi~  was  l.iuii  'n  I  »■  ■'>4-()(i 
p«T  cent,  which  is  aluiit  tho  :i\i'i.if;<'  [tcrrciitagf  |.ri'sc!ii  in  a 
-•la      -hil.-. 

On  I  hi'  i>]p|Misit<'  >hiil«'  I'i  the  hii\<'.  i>\:  ihc  -alin'  jut,  thci>  is 
a  -iiiiiliif  aitciiMl  n  ,  j  nick  whi<-h  (■.i»>c--fs  an  Mlililiniial  tVatiiro 
III'  iiitJ'ii  ~t  ill  I  lat  il  holils  ill  j;ical  iiiiinlicis  tip  'tic  <rciiiciilalcil 
lutilc  CI  V -laN  -M  uftcii  met   uilh  in  slates  ami   -li.ili -. 

^till  aliiitlier  \aiiet\  ot  the  ii  ick.  cli.-ci\' rel./tcl  tip  that  al"'\c 
lie-  rilie'l  is  e\|H.se<l  on  the  east  -ule  uf  Miid  riiifle  lake,  near 
the  iicirthctn  'nil  of  lui  s.  cuiice-^ion  III.  T':  •>  tuilis,  scattenii 
the  kl\  till  uh  it.  iittle  rhiinilHiiiei|r;i  of  :^  ,ii-ty  weatlii:  iiiR 
i'arl"ili:it<'.  It  ah"  -hirw~  in  itiiti  cii-e  nunilii--  the  'lui  iite  <;cni- 
"•iltaleii  '-ryslals  .Imve  lelcireil  in.  a>  "cIl  ,~  nialix  -lii.iil  in 
'liviil;.  iK  iif  tiiiinnahne. 

hi  it:  l'tiiii(//ii  Hit.  loiriiafi  11  nj  L'il.< .  '■  .'.  ronrr^sH)/!  If  I, — 
Thi-  luck  is  ilark  nwy  in  cdlmii  ami.  w  i.i  >■  '.;.i'  In  ^.  :,iM.  ■-  ■■•'  .■xm' 
than  tlie  whetstniio  jn-t  ile^c  ilieii.  I  ■  .  i-i-,u-  :i  u.'l!  ii.tiue.i  .■nul-. 
« liich.  the'-e  I-  e\efy  i-easnii  tn  leliexc  ,!•!•:.  in'  *iii-.  a:ii|  ii 
turf  hei  iiioie  >liow>  ili~tinct  t,al>c  'cdilin.'.;  "  fi--  'i  iiiii'  "'i,'  tlu' 
lieils  shuwiiii;  this  >t  niftuie  lieini;  alioiiT  >'•  ii.i!  -  in  n  l.n  's-.. 
I'mler  the  niiciiisci)|ie  the  inck  i.>  seen  tu  ln' l.i.i.>ci"  ■•;  I'ilinc,  anil 
til  |Hisse-~  a  .sdinewhat  cuniuseil  t'uliateil  ^-l  ■  iirtiirc  ll  i~  iiiaiie 
up  of  liiotife  and  lil.-ick  iron  ore.  uit  h  small  aiimuiits  i.f  inuscovite. 
epidote.  zoisite.  and  apatite,  which  nuneials  tnficihei  in  ikc  up 
about  fifty  per  cent  of  the  nick,  the  other  half  ciinsi.-.tiii!:  of  deal 
transparent,  and  colourless  irraiii'  of  orthodase.  no  ijuartz  beiiii; 
uli.served.  None  of  these  constituent-  n,i\eaii\  marked  a|>pro\- 
iination  'o  good  crystalline  form,  having  I't't'ii  pioduceii  liy  ic- 
crystalli/atioti  ami  the  action  of  inetainorphii  |iroce>-i-.  The 
rock  i>  a  parajriieiss.  produced  liy  the  alteration  of  some  >edi- 
mentary  inateiial.  .\ii  e.vainination  of  large  wcathci-ed  surfaces 
suggests  very  stmngly  that  there  has  lieeii  a  large  adini.xture  of 
Volcanic  material  with  the  ordinary  epiclastic  sediment. 

I'drdfini  iss,  tiiini^liip  nj  Mi  tliiK  n .  iniin  ■•o'idii  III.  rmnl  Ik  tin  i  ii 
lots  IW/Hf/ 4.-  -.\  fiiu>-graineil  grey  rock  showing  a  rather  distinct 
foliation.  I'lider  the  inicrosco|)e  it  is  seen  to  he  com[)o.sed  of  an 
aggr<'gate  of  clear  colourless  grains,  which  are  for  the  most  part 
(luartz.  although  there  is  |irolialily  some  orthoclase  associated 
with  them.     These  form  an  aggregate,  giving  to  theroi'ka  pave- 
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mcnt,  uiiuosair  stnictur.-.  This  varies  soiiicwliat  in  sizr  of  Kiairi 
in  .lilTciciit  l.aiMs.  Thn.uKli  this  arc  spariiiglv  'i-Mil.utod - 
••""I'hasizii,^-  the  foliatiuii  larger  sk..|ct..ri  crystaLs  of  muscovite, 
l>iotit»'.  and  .•ah-ifc.  with  small  irregularly  r<.un(h-<l  „'rain,s  of  Mack 
ir')n  ore.  an.l  a  few  erystals  ..f  .lee,,  hluish-I.Jack  toiinnalir.e.  This 
IS  a  hiKhly  silireous  paraKnei.ss.  |„.inf;  undoulite.llv  an  alten'd 
sediment.  It  l.s  typieal  of  the  lighter  colom-ed  Lands  f.mnd  in 
this  .series  of  roek.s,  which  .strike  acro.ss  conces.sions  ||  ;„„i  m 
on  lot  :{  of  this  township.  It  is  inter.st ratified  with  verv  <!ark 
'■'•loure.l  l.amls.  which  re.seml.le  it  in  micro.scopic  character, 
l.ut  whicii  are  rich  in  hiotite  and  li.,rni)lende,  foriniiiK  traiisition.s 
into  am()hil>oliie. 

In  association  with  the  parafinei.sses  al.ove  descrihed.  there 

="'■  '^^' ■<iirrenees,  which,  fn.m  their  appearance  in  the  field  and 

their  petroRiaphical  chiiracter.  aie  U'lieved  t..  represent  luRhly 
altered  cla.stic  .se.limeiits  of  the  nature  of  .sandstones.  The  first 
of  these  can  I.e  t.aeed  from  lot  17  of  concession  11  of  the  t(.wn- 
ship  of  Lake,  northward  alon^the  we.st  side  of  Lake  T.aiiKamon^ 
to  I., i  l>:{  of  the  same  concession  of  this  township,  a  distance  of 
ratlicr  nion.  than  two  miles.  This  rock  is  w.>ll  exposed  at  thr- 
narrows  of  Trout  lake,  on  lot  ;«),  where  the  hand  has  a  width 
«)f  alu.ut  t)(K)  feet,  and  .stands  nearly  vertical.  Its  character  is 
as  follows: — 

I'uroj-inir  Satiilstnm  .  ,ian;,irs  of  Trniil  Inki;  loirtishiii  »//,,(/,-,, 
/"/  20,  romrssion  II.  The  rock  is  thinly  l.e<ided,  con.sisiin« 
of  .•thernate  .somewhat  thicker  pale  |;rev  an.!  somewliat^ 
thinner  nearlx  Mack  layers.  These  layers  are  usuallv  only  a 
fniction  of  an  inch  in  thickness.  The  lijrhter  coloured  layers, 
however,  in  s(,n.e  la.ses  attain  a  ina.ximuin  tiiickness  ,,f  «  inches! 
The  heds.  which  as  al.o\  mentioned  are  vertical,  when  seeti 
from  a  distiince  present  the  ap|H-.iran<'e  of  thi-  leaves  (,f  a  };iK;,ntic 
I'ook.  Tiie  li-hter  .■oloiirevi  liiyers  are  jrranular  in  appearaiwe, 
.•md  under  the  mi.  ro.s.'ope  ,ire  seen  to  l,e  composed  essentially  of 
<piart/,  pyroxene,  ami  hornhlende,  the  two  latter  minerals  to- 
(lether  makiiif;  up  al.out  ..ne-half  the  rock.  The  .piart/,  occurs 
in  perfectly  clear  urains,  which  are  often  nioie  or  h'ss  loiiided  i„ 
sha|M-.  having,  the  f.,rm  of  saml  «rains.  The  rock,  however,  has 
i.een  largely  re.iystalli/ed.  an.l  such  forms  are  not  very  common. 
Al  Iioimh  tiie  pyro.xeiie  .md  liornl.lende  are  colourless  and  tuin- 
pleochroic,   o<.currini;  usmdly  in  .allot riomorplii.'  grains  sciltered 
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tliruu^li  tlic  lock,  ill  SDiiic  cuscs  they  ilisplay  an  iin|K'i1'('i-t  crystal- 
line idiiii.  As  accfssiiiy  cdnstilucnts.  (iitluHlasc,  plairioclasc,  cal- 
citc,  hiiititc.  and  tciiiinialinc  arc  I'ouiiil.  ail  in  small  amount.  'I'lie 
(lark  hands,  whicli  arc  tliiiii'  i'  and  less  numerous  tliaii  t'le  liiiliter 
coloured  ones,  owe  tlieir  colour  to  the  presence  in  tliein  of  a  l.uiie 
amount  of  deep  hrowii  pleociiroic  hiotite,  which  in  the  iii^liter 
coIouicmI  hands  is  present  miMcly  as  an  ;;cce>sory  constituent,  hi 
tiiese  dark  hands  the  proportion  of  pyroxene  and  horiiMeiide  is 
also  relatively  greater.  ;ilid  llie  tourmaline,  which  i~  prc-eiit  only 
in  small  amount,  instead  of  occurrinu  in  little  ureciiisli-L'i'ey  i;raiiis. 
is  found  in  well-developed  ciyslals.  iiavihi:  a  ludwii  -olour.  This 
i.and  of  rock  is  evidently  of  sedimentary  oiiuin.  and  in  its  original 
form  was  pinlialily  a  sand  deposit  contaiiiini;  dohimiiic  material. 
.\  silica  deterininalioii  made  on  a  specimen  from  a  liulil  (oioured 
hand  sliowed  ihis  to  contain  .")(l-()ii  pei'  cent. 

On  the  west  side  of  this  liaiiil,  as  exposed  i>n  the  Miuth  shore 
of  'I'l'Dut  lake,  the  rock  loses  the  d.-irk  'naml-,  and  siiows  on  the 
>urface  cf  fracture  numerous  little  si-,ilc<  of  muscovile.  and  on 
the  weathered  surface  ilisplavs  oicasioiiiil  >mail  individuals  of 
feli|>p,ar.  rather  coarser  in  y:rain  llian  the  rest  of  the  rock,  .and  which 
liave  the  form  of  piienocrysts  partly  clestroye(i  liy  metamorphism. 
I  lider  the  microscope  the  rock  is  seen  to  lie  compo>ed  of  cpi;irt/ 
and  ortlioclase.t  lie  former  apparently  prepoiidcratimr.louetiier  with 
much  musco\ite  in  little  cr\>lals.  lyiiii;  parallel  to  the  lieddiiii;  of 
tiieidi-k.  riie  apparent  pheiiocrysls  are  individu.ui-  of  an  .Mcid 
plaiiiocla^e.  a  feidspai'  which  is  apparently  ahsent  from  the 
ilioundm.iss  of  the  rock  and  are  w,anliii;x  in  crvst.alline  outline. 
.\  little  iron  ore  and  tourmaline  <icciir  as  accessoiv  coii~til  ueiit-. 
The  lock  ha-  e\identiy  sulTrred  an  almost  complete  reci\-talii/.a- 
lion,  hut  is  prolialil\    an  extremel\'  altered  arkose. 

.\tiotlier  rock  whose  ;ippeaiaiice  siiiisc'sl:-  that  it  may  ori;rin- 
all\'  li.'ive  lieeii  an  arkose.  is  that  wliich  occurs  on  iol  _'ll  on  llie 
northwest  line  of  the  town-hip  of  l,;ike,  and  is  on  the  m.-ip 
classed  with  the  ampiiiliolites.  Thi-  roik  is  now,  however,  coiu- 
plctel\  recr\-talli/ed,  >u  that  il-  oriuiii.al  ch.-iracler  i-  entirely 
ohiileiated. 

The  oilier  occurrence  is  the  lock  which  form-  the  soiilhern 
and  western  shore-  of  ( lak  laKc.  in  the  southern  portion  of  the 
towii-hip  of  Melhueti. 
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Ados,.    Or,/.-    /„/,,.    I,„rn.^h^r    nf    .M.V,,,,.,,,       Thi<    ovcrlio    tlu- 
liniest.mc  of  ( );,k  l:.k.-,  an.l  l,.-l„n-s  to  tlif  saino  s,.,irs  m-  tl.at  whi.l. 
furnishes  tlicimiai'iifMss,|,.s,iil.,.,|  „„  |,ai-,.>  l77aiMl  17s.  ivsni,!,!!,,- 
Ill    ap|,<>araii.-<.   that    fnrni    the   lin..   lu'tuvcii    lots  :!  aii.l  4  ,,f  r.,n- 
•  cssinn  ill  of  .Mctlnii-n.hfiiii:.  h.mvvov,  piacti.ailv  t'l.'c  finiii  in,;,- 
ina-n<..ia    .■..iiMiliu'iits.      If    i>  vmOI  ..x|h.s(m|    ,„,    the  shore  .,f  il„. 
I:ik.'.    al.oiit    the  iui(l,ll(.   ,,f    lot    :!.  ,.oi|c..»i..n  \  .      H.-ic,   the  i,M-k. 
I'ltiH.iiKli  on  |i,>-,  rxaiiiiiiatioi,   iv.,.,nl.liiiir  a  liti.-i:.-aiii..,l   irranilc.' 
"11  'lo.scr  .•xanii.ialion  scmus  to  1,..  a  sclinHMiIaiv  ....k  cotni.oMMl 
larwly    of  jrrai.iti.-    lualciial,    a    sort    of    fiii.'-irraitu..l  arkosc.       It 
posscs.scs    a    xv,.||  inarkc.l    l„.,|<lc.|    a|.p..araMcc.  iiiilikc    lli,.  -lanit.. 
or   triM'i.s.sir    jrraniu.    f,.iiii,|    ..js.nvlicrc    it,    this    re-ion.    aii.l    when 
••arefiiliy  exaniin.^d   on  the    we.ithered    surfai(>,    these    l.an.ls    arc- 
seen  in  ,s,,ni..  .■.■ises  to  l.e   in,, re    .piartzose    than    in    .,iher    cases. 
some    han.ls    hein;:.    in    fa.t,    r.mipose,!    of    nearlv  pure  .pi.  rtz." 
Most   ot   tlie  roek  is,    however.    evicU-ntly    hiiihiv    fehlspathi.v      A 
silua    (ieterniinalion.     nia.le    on    a    haiul   sperinien    of  rhe   ro<k. 
yieicUMi   74-rc'  p.-r  rent  of  siii.a.  which  is  the  pereenta-e  present 
in    an    acid    j;raiiite.      liicU'r    the    microscope    it     is    seen    to    l,e 
•"inpose.i    essentially    of   ,p,art/.,    orthodase.  nii.iocline,  and  pia- 
iri'M-lase.  th,.  iiist    iiieiitioned   cuistituent    Imim-    the    most    aJMin- 

;';""     =""'  •'' llKx'la^e    preponderaliiif:    anion-    tli.'    feldspars. 

The  only  other  constituent  present  i,  a  little  ma-neiite  in  irrc- 
K'ul.arly  .s,.attered  -ruins;  and  a  few  Hakes  of  muscovite  are  also 
seen. 

The  Landed  chara-ter  al.ove  referred  to  is  di.stim-tly  .seen, 
the  hjinds  prcseiilinsr  a  variation  in  siz(.  of  ;rrain,  as  well  as  in' 
relative  pr,,portion  of  the  constituent  minerals.  .Small  ine-'ulii- 
shaped  in,livi,li,als  of  the  feldspars,  .somewhat  lar-er  in  M/e~ihin 
tli<-  ordinary  constituent  minerals  of  the  rock,  an.l  often  more 
nr  less  twisted,  /ire  occasion.illy  .s,.,.n.  In  this  i.'speci  the  rock 
■•ese.nl.les  „„,.  of  the  sp,.cimeiis  .•,l,,,v,.  des.rihed  from  Tr.Mit 
lake.  The  inieioscopic  study  of  the  rock  hears  out  the  con- 
elusion  drawn  from  the  study  of  the  ro,k  in  the  held,  namely 
tliat  It  represents  a  feldspathie  sedimentary  d.'posit  of  the  nature 
ot  an  arkose. 
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'I'll  ■■  is  llic  liiriicsl  (l('\ci(i|)|ii(Mit  .it'  tlioi'  iiicUs  ill  ihi-  :ii-c:i. 
Tlie  valic.  •>  (•(iiiipiisiiii;  it  cidisist  n\  ;;iici>sc>  wiiiiji  allnw-'  in- 
v;iri;ilily  \vi>;itli<'|-  to  ;i  lusty  coldiii-,  ms  is  ~,i  nftcn  tiic  r-av  with 
t-iliiilar  iiii'iis  in  ntlicr  |i,iil-  .■!  tlic  l.aiirciitiaii-  (tI'  ('i!iaila. 
Ill  SDiiU'  i'X|)ii>uiiv~  llic  wlmlc  iiidy  of  llic  r(icl<  |iailakrs  of  this 
nisty  wcathi'iiiiir  charaitt  r,  in  other-  ccilaiii  liatnis  aluiic  weather 
ill  this  lualilier;  while  in  i.lher-  <h]<  peciiliar  weat  heriliL'  i-  ali-eiit. 
These  |ieculial'^llei"e-  areucll  <  •  i  ",-e<l  alMnit  t  he  villatre  nt' Ap-le.  . 
the  (level>p|iiiiei'.t  hen-  I.eiiiir  I\|M':iI  ami  ihe  Dcks  proennii:; 
evidence  iif  their  sedimi'iilaiA  oiiirin  r  'heir  \vell-li(>dded  ihaiacter, 
and  also  in  the  fad  thai  lhe\-  huld  lieds  cil'  inlcr-tratitieil  liiric-.t.ine 
toward  the  western  niar^'in  of  the  uirnrreiice,  w  here  i  raveix'd  l.\' 
the  road  runiiiiiy:  west  fmiti  tin  viliasie  of  Apsley.  I'hi-.  develop- 
nieiit  of  gneisses  ran  he  follcrwcil  in  the  north  irit"  (•oiice~-io;i  \' 
ot  Aiistriither,  where  it  Ixm-oiik-  replared  l,v,  and  a|ipareiitlv 
passes  into  the  aiiiphilHiJite,  with  ihi'  exception  of  Iwd  <niall  areas 
on  concession  \'I  of  this  town-hip,  which  are  siindundrd  liv 
aiii|iliiliolite,  as  shown  on  the  i'.ancroft   >hect. 

■j'o  the  south  of  Apsley  the  mck  is  well  exposed  on  I  h(  .lack 
Laki'  road,  l.iit  in  the  <  iore  of  Chaiichis,  and  northern  Aiislnilher, 
the  liatid  swin;;s  round  and  heiids  iiaik  i;pon  it-elf.  cros-iipi  from 
the  latter  township  into  Cliandos,  wiiere  it  i-  well  -eeii  on  the 
WellitHiton  id,-id:and  thence  traver-ini:  thi>  township  m  a  iiorih- 

easterly    ilirectioii  it   reaches  the  shore  of  I i  hike,      .\lon-  ilii- 

latter  portion  of  its  course  the  series  is  much  fractured  .uid  con- 
torted, the  line-  of  fracture  Weiiu:  lilli'd  with  -triiiitsof  i|uail/., 
which  are  prol.aMx  y:eiieticall\  connected  with  the  peiiniatile 
dikes  which  here    in  imicisint:  iium'iers  cut   ihiouirh  it       'rhesc 

in  their  turn  are  connected  with  the  I i  Lake  <:ratiile  ii;a--.  whiili 

at  this  plai-e  hreak-  llirouirh  and  cut-  otf  'h,.  -ciie.-.  ;iiid  which 
ahout  il-  marjiiii  i-  hiled  with  fra'.:nieiil-  \  it.  .md  -how-  in 
places   \cry   marked  endoniorphic   alleralion 

'I'lie-e  p;ua}.'neisM-  varv  con -iiler:!!  ■!>  in  ih.iracter  from  place 
to  place  The  typical  very  ru-ly  weatheriie^  v  .iiiel  v  i-  exfcllentlv 
exposed  on  lot  Hi',  concession  I  of  ,\n-t  rm  lier.  at  l  he  point  u  here 
Kels  creek  i-rosses  the  Apsley  ro.ad.  Thin  -cMio,,-  of  ihi-  rock. 
when    ex.aniined     under    the    ninr. -cope,    -how     that     the    r<iik 
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|>..>.-,.»,.>  a  ly|.i(:,li>av.Muciitslni.turv.  an,l  riPUMMs  .,f  an  ali.ic-t 

liinf.irrMi.uxtuivof  l.iniit,.  uitlH.,ll„.rlas,.,  |,la..'hMlaM",  aihl.|uai1/ 
Tlu-  hiotite  is  in  til..  UnvA  .,f  Mnail  im-i;uiai->i,a,„.,|  in.li vi.iuals 
liavi.is  the  foHM  ,,f  laths.  wIkm,  cut  it.  tiie  ,linMti,.n  of  tlie 
vfitirai  axis,  whil,.  thr  otiuT  cnnstiiuftits  havo  an  ali,,tnu,noi|,l,i<- 
.i..vri,,|„n.-nt.  TIumv  aiv  ais,,  a  f,-\v  siuull  -tains  „f  a  vcllou  sul- 
phide ot  in.n.  imruiar  in  s|,aj)c.  hut  rather  ia.-cr  than  tl iher 

'■■  iistitucnts  „f  th..  n.ck.  an. I  to  whirl,  is  ,h:..  the  ru-lv  u..atli..nn.. 
"1  '!,<•  vnrk.  S,„ne  of  the  |,„lash  iVh^par  >hous  faint  n>i.To,.line 
twiniiini:.  It  is  iinpossihle.  without  a  rheinieal  anaivsis  of  this 
ro.-k,  to  detennin..  the  relative  ahuiulance  of  the  three  e<,lourless 
•on^'iIiieriK  which  are  |)re-,.,it  A  chemical  stu,|v  oi  this  series 
ol  hiL'hIy  alternl  rocks  woiiM  l.e  oi  much  interest.'  as  alTonlin-  a 
knMul,.,l..r,.    ,„    ,)„.i,    ,|uantit.,iive    .-hemi.'al    composition,    whrcl, 

wnuhl   ,,rol>ahlv  throw   much   h-ht   o„   th..  nature  of  ti, iirinal 

material    from    which    tliese   rocks    were   ,|rrive.|. 


I'MMOM  i-si:s    M{,„vn   Till.    Ko,iiu;if    ,,r   nil.     n  \Tinii.iTiis 
"I     Tin:    TOWNS, iip>    ,,K     wvriu  TIIKH     \m,    (M(i,ii  |.-. 

\roun.l  the  ijre.n  granite  I  .,-,th,,|ii  h  wliici,  ,,ccupies  the  chief 
I'-"'  "''lie  lownshipol  .\l,<trutl,<.r.  there  is.  except  ,„i  the  .,,uth- 
i'M>t  si,h'.  where  the  l.alhohili  |s  l„,umle.|  hv  .a  tailll.  a  /.one  of 
ICnei.sses  ,.f  .-,  peculiar  t\  p,.  .ncl  of  ni.ire  or  le-  varying  .•haracter. 

riils    jriiei"     at     ,,f,e     til, nlirelv    emircle,!     the     iMlholiih    in 

'iue>ti.,n.  tor  ,-,|,:iii;  ,h..  southern  margin,  where  the  haliiolith  is 
"""■"lupleflycloM.I  „,  .!„.  -r.anil.-ol  ,he  Kaij,- .jil  h  |.  tille.i  wit  h 
inclu-ions  of  the  :;iiei-.,.  while.alai-Kei.^olale,!  ,„a"  m|  n  ,„.,.ur-  on 
iheweslsi.leofDeerlake.  These  inclu>ion>  ev„lei,l  Iv  repn-eni  t  he 
southern  p.u-tion  ,,i  ,i„.  ,„.,  ,,.heral  l,o,,|er  ,,|  p.o-;ijr,i,.i.,,.,  j„  ,, 
■iisrupie,!  comhtion.  Th.'  evi, fence  ,-,,...  ,,,  ,l„,w  that  this  belt 
ot  KiieisM.s  represents  the  result  .,1  ,•,  ,,,,rii-,|  -nhition  of  the  sur- 
i'"in„linK  limestones,  perhap--  mi.x.Ml  uitli  cerlai-^  IukIiIv  altered 
P-'lltic  >e,|i,iieiits,  I,--  ll,e^r|,„nle  ma.-ma  of  the  h.a!  i,o|it !,'.  \|„,|„ 
<Ur  tw,  more  iiorlherlv  Lalh-hths  of  this  hnear  .series  -iiei.sses 
"I  till-  c|..,-s  al.M,  ,,cc,,r  Thai  uhi.^h  i.  „,  exiennvelv  Txpo-e,! 
««  IIk'  >l-le  of  the  tirsi  ol  ihcM.  ;,loMK  the  >oulhea>l  -hore  ,,f  j.cls 
lake  ,,-eml,|es  ;,  to|,.,t...|  lioinMone  m  .•!,,.,r..,cier  whil..  that  ahoiit 
III''  nc-t  nnrtlii.rly  of  tli«.  I,,,i  l,..lilhs  is  extremeh  >h,atler.M|  an. I 
I'lokeii  l.y  th,.  inva.lin>;  KiaiiiK'.  aii.l  is  r..pres,.„i,.,|  r,„.  ,|„,  |,„„, 
pan   h\   ;,  .•.,ar...r  Kniin.'.!  .itm.v  ;rneis-,  ..ftei,  riisiv  w,.atli..|injr.  ami 
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iisMiciiilcii  ill  |i|;ii'c>  witli  a  liltlf  liiijc-l(inc.  1!\  it\  uIi^mc  :iliiiut 
tlicsc  li.-ttliii|il  li~.  iliki'-.  ~!iin;;~  .iikI  I1;imi!iii'1i  ul  |>('j;iii;itit(' 
aliiiilliil.  :ini|  aii'iiiiil  I  he  iiiii>t  imri  hcilx  uf  t  he  li:il  h"lit  li>.  in  imn  li- 
casl  Cai-ililf  and  almilt  (Vnlic  lake.  I  hi-  ilil  nulcil  nialcnal  i-  -n 
aliumlalll    llial    it    -liliilr-  a    lali;c   |iail    nf  llic  (•(iim|i|c\. 

Tlic  frclicial  ili>t  I  iliiitiiiii  am!  i-liaiarlci  ul'  \Ki'  };iii'i»c-  <>l  ihi- 
tliiiil  area  \\:i~  alicail\  licrii  cuii-iilcic'l  in  thai  |Miniiiii  nt'  liic  re- 
in irt  ilcaliiij;  uilli  llic  c-nntact  iiliciiniuciia  ul  I  lie  uraiiiti--  ( |.|,.  •')!  !■! 
>i't|.).  I'd  i(it.'ia|)liii-al  ilc>rri|itiiiti>.  liiiuc\  cr.  ul'  a  leu  l\|iiral 
varii'tics  of  tlic-c  ^li('i»c>  will   lie  ui\cii   licii'. 

( 'dlrhi  riDiiii  <///( /.<.v.  Cinindish,  Inl  'S.\.  inniu  s-^inn  \'  ni'dr 
lilli  iij  VI).  |-;\|iii-iiii'>  111'  l|ii~  •;iici»  ill  i|~  lV|iical  (lc\  i'lii[i- 
liient  arc  seen  mi  the  (■a>l  -nic  ul  l.akc  Cali-licruina.  iii  ruii- 
{•(■ssiiiii  \'  lit'  tliis  tuuiisliip.      As  jJicaily  >Ialcil.  il   lia,- in  all  piuli- 

al>ilil>'    1 II    |)iuiliicci|    li\    till'   al.i'laliuri    alul    al>>iii|ii  iuii    ul'   the 

liiiicsliiM(.  |,y  till'  i;raiiili' uf  the  iiHiuiJcil  liatliulitli.  Ii  i-  ut'  nic- 
iliuiii  Ki'ai'l.  Ki'<'>  ill  I'liluur.  I'liliatcil  ami  liinrc  ur  lc>>  di-l  iiictly 
lialnlcil.  'I'lic  liaiiil-  arc  iiarii'W.  Iiciii;;  iiiaikcil  liv  >lifilil  ilitTci- 
eiiccs  ill  sliaili'  ul'  till  altcriialiii^  lialnl-.  Suiiic  ul'  liic-c  lallcr 
llnld  sti-ilifjs  111'  ciii-culilc  ami  c|iiilui(..  It  i-  I  lavcr.-cil  hy  little 
strillj^s  ami  kinds  ul'  liasii'  j;iaiiilie  inaleiial.  cuiiipuscil  ut'i|Uai'lz. 
iliill    iii'c.    felilspai-.    etc. 

I  mler  the  iiiiciosrupc  the  luck  is  seen  tu  i-uii-isi  i-hielly  nl' 
fclils|)ai-  ami  liuiiihleinle.  The  feldspar  is  iisiiall>-  very  clear  and 
frcsli.  Il  is  ill  part  pla'^iui-lase.  liiit  a  cmisideialile  aiiiuniil  ut' 
untwiiiiied  I'eldspar,  pri.lialil>-  urtliudase.  is  alsu  presein.  'I'lie 
iKiriiMcmlc  is  very  deep  liieeii  in  luluur  and  slrmmh  pleuchruic, 
lieiii);  similar  in  character  tu  thil  I'uiind  in  the  p\ru\eiie  gneisses 
which  have  lieeii  |)iuiluced  liy  the  alteiatiun  uf  liineslune  under  the 
actiuli  I  if  <;raiiite  intrusiuii-  pp.  !M»et  seip)  Scapulite  is  alsu  present 
il.  ciilisideralileaiiiiiiint,  as  well  as  iiiannelile,  sphelie.  apatite  and.  a 
little  hiutite.  Nil  iiuait/  cmild  he  fuuml  in  the  sectimis.  The 
riiid<  is.  therehire.  a  diuritic  }>neiss  ur  I'eldspatliic  aiiipliiliulite, 
haxinj;  a  distinct  reseinlilaiice  in  inan\'  particulars  tu  rucks  uhirh 
el.s(>\vliere  in  the  area  are  hirnied  liv  the  actiun  i<i  firaiiile  imiii- 
.siuiis  upon  the  liinesliiiies.  The  iniiicials  are  alliil riuinuiphic  and 
the  ru(d<  has  a  distinct  fulialiuii. 

( 'dlflii  iiiiiKi  (ini  I'^K.  ttiinishij)  oj  Ihriu  I.  hit  H'J.  niiin  ssinii  III . 
This  rii(d<  is  frum   Keput    puint,  near    the  .suuthcin  e.MicMiitx    uf 
Mississaffila    lake.      It     \('r\     clusely    rcseinlili's  in   ajipearaiice  t  he 
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n..-k  ju>t  .l,.Mnl„..|  trn.H  tho  t.nvn>lii|,  „f  (•;.v....,li.l,.  rn.l.-r  the 
nn.-n,>,...,„.  „  ,s  Mrn  t..  1...  :.|,„„..,  i,|,,„i,,,,  i„  ,,■:..;.,.„.,■  v.ith 
th!>   l;.tt,.,.      It    .■„nt;.ms,    h„w,.v,.r.    .„,    MM,M,lito.    1,,,,    |,„|,|~   in 


aiMitiDri    t(,    the   dilu 


■'■  Miiiicmls  present  in  the  Cavendish  r,„.|<  •, 
l<;^^  i:.;„n>  ,,|  cnlnw.  pyroxene.  Mn.l  epi.h.te.  and  a  lit.h.  ,nn,.t. 
Il"'  l.yroxen..  ,>  intimately  assneiaf.!  «ith  the  h..ml.|en,le  and 
i>  apparently  .n  the  a.^t  of  alterinj;  i,,,,,  it.  while  the  epidute 
'"••■'..■s  .-hu.fly  ,n  the  tortn  of  a  UunU-v  ar.M.nd  the  pvr.,xene 
individuals. 

/'„n„i„us.,  (nnlifj.  I„l  7.  cnns.iun  ///.-A  j-reat  helt  ,,f 
KiM-is>,~.  ..sso.-i.Mied  with  lii,i..sl,,ne  and  aluphilM^liie  ,ueep- 
="""N'I  the  ,..,Mern  side  of  the  nearly  eireular  hathdith  and  is 
tiaveiM.d  l,y  the  town  lin.'  ,,l  .\|.,nn„>„th  and  Cnditr.  TheM- 
Ul.ei.se^  are  exeellenlh  exp,,>,.,|  ai„n-  the  snuth,.ast  >l,nle  „(  j'els 
lake.  1  he  n.rk  here  is  lur  the  in„sl  part  line  in  srrain  aial  dark  in 
'■"i"'"'-  ln,|,|inj;  in  many  plaees  lumps  uf  red  carnet.  in  ~.,me  ,-,.es 
asl,,ii,d,a^2inehe,n,indiam..ter.      .\  rhaiaeteri-tir  variei  v  nfthis 

>oek,M-eurs„nh,t7,n„„.essi ||.   This  i>  verv  „ne  ,n  ^raii.  .,  tint 

"'Miae,„res,ransversetu:l,efnliatioi,  „  pn-.e^M- a  lelM,  „•  appea't- 
:ui<'«'.  It  has  a  Wll  niarke.l  l-„|i;„ed  stnietu,,..  and  the  weathered 
sut-laee  „lten  shows  a  peeuliar  pitt.-l  r|,aia,-.er.  the  orn^in  of  whieh 
'<   1^  'hlhrult    to  a^rert.ain.   a^  tlie  pit.  do  no,  ,.orre-,,ond   to  anv 

'''■"■'''■''■  "•'■'•-■•ilarily    in    ,h,.    r po>i,ion    ot    the   roc^k     Imler 

th.;  niieroM.ope  the  roek  i,  vry  ti„e-jrr,ain..d.  with  a  perl,.,.t 
'"'';'"""■  "  '-  '"•■"''■  "I'  '-l-i-'llv  of  hiotite.  ,,,iart/,  o,,ho,.|,.e 
'""'  l'l-'!^""-l.-'^''-  "ith  iiunieroii-  folia  of  a  Ma.d.  op.„,„e 
''"'"•'■^'l;    "I'ieh    are   a^.onated    with  and  run    parallel  to   ,l,e   m- 

'''"''"••''^     '"■     '''"""■•      I"     ^"Mition     to    tl ,ni,ieral>   a    vrv 

s.n.all    amount    of    a    pale    fjreei nhlemle.    derompo-in-^    into 

'■-U.U-    ..  preH.nt    n,   the   roek,   a^   w,.|l   as   a    lew    small   frrai.is  of 

"""'"'^ '■•     ''■'" ^.'KH-  Mark  mineral   relened  to.   whenexatn- 

""•'I  '•••"■'■'■-'llv   I-    .  •ii.T„.d   li.lit.   is  .een   to   I npoM.d   of  tw,- 

"iKi-raU   very   htmlv   interh..ued    with   one   another,   one  of  the^e 
'■'■nM;o,  a.le.ad  Maek  eoloiir  ,-md  .|iowii,jr  no  ervstal    form    whih. 

''"•■"lM.r,>.revish   Maek  ami  .avMal ■   unha   hri^ht    metahie 

InMre.       When   at,    .ineoveied   M.e,,o„   of  ,|„.   ,,,ek   ,s   wa,-,ned   with 

™.ntrated  livd,o,.hlo,,e  a.,d.  the  and  extraet<  a  eertain  a.no.nu 
"'"■'";•  '''"'I-  I'l-Ueaves  do  m,t   disappear.  m,r  a,v  the.    des- 
"■".^'■'1   ;^l'<'"    lll.'see„on    „    h,.a,ed    ,o   n.dne^-.       When,    however 
"'"■   ""''^   '^   l-wdered   ami   sui.jerted    to   lepeated    tieattnent    u,th' 
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liydiiitluDiii-  Mciil.  tlic  Mjicls  iiiiiM'iMl  iciiiaiiis  as  a  ic.-iiluc.  and 
when  this  rcsiiliic  is  licatcl  t<.  ifiliios  fur  >uiiii-  limc  iho  hhick 
colour  .lisa|i|icais.  each  of  tlic  ■;iaiii.>  wl.icli  was  oiisiiiiaHy  '  lack 
a.->uiiiiiif;  a  pale  vcUow  i-(.l,,ur.  It  i.~  thus  ex  idem  that  uiic  ol' the 
Mack  iiiinciaU  in  thoc  o|,aiiiic  leaves  i^  a  car'><>iiaceiiiis  iiiateiial, 
pi-ol.aMy  Kraphile.  while  t  he  ul  her  i>  an  iron  ere.  pioWaMy  inamiet- 
ite.  The  two  irii'ieraN  evideinlv  h;ive  a  I'iov,.  nenelic  relation 
(f<ee  l'lat<-  .\I.  I 

i'MM<;\i.i»i.s  \\n  M.i.iin  i!<M  K- I  lidM  .,riii:i(  i>  vars  oi    i  in.  mhv. 

Rusty  weathering  s;nei»e.-,  clearlv  rejirese.itiiit;  MMliinentary 
material  in  a  highly  altered  condition,  .ire  found  ivpicalh  devel- 
oped in  a  nuniher  of  |ilacesin  the  western  portion  of  llie  llaiiliurtoii 
sheet. 

One  (if  these  i,^  a  short  di-taiice  to  the  <outli  of  the  village  of 
.Mindeii.  ne;ir  'he  point  wheiv  t  he  lour  tipwii^hip-  nf  l.utlei  worth, 
.\nson.  .Mindeii.  and  ."^nowdon  meet.  Here  there  is  a  dilT  forming 
a  r.ather  reinarkalile  topo.maphical  feature  and  consisting  of  a  well- 
stratified  s,.ri|..<  i,r  i;raphitii-  lisne-loia  ~  alternalin-i  with  the  rusty 
weatheriiii;  ;,'neissev  The  Kn<'i>s,  like  th<'  liine-tonr.,  Ih.Ms  sinall 
sp.arsely  dis.seiiiiiiated  Hakes  of  frraphile.  and  i^  .altno.-t  white  on  a 
fresh  siirf.-ice  of  fracture.  I'nder  the  microscope  the  ro(d< 
is  .seen  to  lie  composed  of  or!  hoclase.  microcline.  pla;;ioclase.  and 
(luartz.  with  hiotite  and  <.'':ipliite  as  suliordjnate  const  it  uent.s. 
(iraphite  ;ilsi,  is  >een  in  tliethin  .section^  in  the  form  of  little  leaves. 
The  rock  has  the  pavement  structure  commonly  found  in  roidvs  <if 
this  cla.-s.  liiit  the  i|Uaitx,  shows  distinci  evidence  of  strain. 

.\nother  line  series  of  e.\pnsiires  ,,f  this  ro(d<  is  th;it  on  con- 
cession I  of  the  ;ownship  of  Hariillin.  on  the  road  hetween  lots 
.)  and  ti.  Here  iliere  are  hirse  exposures  of  sei|ientinous  crys- 
talline linie-tone  inleistiatified  with  heds  oftvpical  rust  v  jiiiei -,■- 
carryiii','  f;!:iphite.  The  vnrk  is  dark  ^icv  on  a  fresh  fracture. 
1  nder  the  microscop(>  the  rock  is  seen  to  liecoiiiposeil  of  micro- 
clme,  with  a -ulMinliiiate  ainouni  of  pl.-ijiioelase.  and  some  quartz. 
It  al.so  contains  much  pyrite  and  graphite,  the  former  in  small 
ma.sses  of  irrcKuliir  sh;ipe,  the  latter  in  the  form  of  little  leave-. 
The  pyiiie  runs  in  hetween  and  encloses  indiviiluals  of  the 
other  constituent  miner.ds  of  the  rock,  while  the  j;iaph;tc  lies 
Letwoen  the  grains  ,,f  the  other  const;. iients.  The  maphite  was 
apparent 'v    develojied    durinj;    the    recrystallization   <■•    the   rock. 
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while  tin-  |)viitc  may  liavc  Ikh-ii  (lcvcli(fie.l  af  tlii-:  tiiiii',  i>r  intro- 
iluitil  later.  This  rock  also  'lisphiy^  rlic  |>ii\<  iuciit  stnicnirp, 
and  no  oviilent'e  of  rataclastic  Miiictim-  ran  !«•  .lotcctiMl. 

Still  another  large  . level. .|mih'Iii  if  these -ediiiieiilarv  gneisses 
is  inelii.le.1  in  the  hamj  111.1,.  up  ..1  these  aii.i  nthei  elc^.-ix  iv- 
latotl  nwk-  whirh  e\t.-n,|-  i,,iiii  Maiden  intu  Stanhnpe.  Ikpiii 
St.-,nhii|M.  the  liaml  run-  in  :iii  ea<f>Tl.v  .JiictKin  thini  ^'h  the 
southern  part  of  (oiilfonl.  the  smithu. -t  emnt.]- ,,f  llarburn.  an<l 
theiiee  into  Dudley,  eovciinu'  a  sin.all  ana  in  the  iiortli  ni  part  of 
thi>  Mwiiship  in  tiie  vjciiiii  V  c,i  Wiek-teed  po-r-othc,  .\  hand 
specimen  rollected  .m  c.i-it cs-iuii  \  of  Slaiih.  [le  shou-  a  p;,lc 
jlivy  fine-drained  -^diisto-e  n(<d<.  which  weathers  fioii.  t  pale 
yellowish  lirown  to  a  d»'ej)  I  rown  colour. 

The  thin  section  shows  an  iiiteiluckini;  afrj?i-e>;ate  mainly  of 
<|uartz.  ti'U'cther  with  :i  i(,iiMdei:,Me  pi-oportion  of  leldspar,  much 
of  whicli   i>    inicic.-hne.     Suiiie  of  the  unstriated   grains    mav  I..- 

orihocl.i~e.      l'la;;iu,i:,M-.   with  tl xtinctioii  an;,'l<vs  chaiacteristic 

ol  oliuocla-c,  is  al>o  pi.-cnl  in  very  ii..i.iliii.  <|uantity.  The  most 
coiispicii.Mis  and  all  ridaiii  ,if  the  dark  olour  coiisti,  lents  is 
graphite,  which  is  inm, lately  asso.a.iied  with,  and  freijuentlv  eni- 
hedded  in  the  Kiofite.  The  s;r.iphite  is  jn  irre-^ular  scales,  plates, 
and  iiiiperrc.t  c.  ,tal-,  arranged  in  such  par.-illelism  as  to  ein- 
phasi/.r  the  lolia;  in  nf  the  lock.  The  Ki,,tite  i-  iho  usual  p.ile 
hrowni-h  or  lileach"d  v.ariei  v  -o  cliaracteri-fic  ,,i  iicsc  jrnei— es, 
ll  also  ha-  a  m.arked  p.ai-allel  disposition,  and  i>  .  ten  alteied  to 
chlorite  Mii-!M.\itc  !~  ,i|,o  pre-eiit  in  i.itim.-ite  a^  u-iatiDii  with 
theliio!  .  anil  in  lii-frer  in>lividual<.  Zircon  ')  onii,-  in  com- 
parativei.  Ia!;;c.  loiindel  and  -oinewh.-it  stout  pii-iiis.  Apatite 
is  only  -■i:iiini;|y  ri'pn  -eiucd  in  minute  mon.  oi- Ic--  ;,'  ided  prisms. 
Uiltiieoi-cui-s  in  vcr\  minute  Krown  acicularcr\-t.il-.  r\iit{!  in  siiinl! 
irremil.ir  jiiains  is  -i-aticred  through  the  rock  and  iiiucii  of  it  is 
iinderL'oiiiL;  dei-omposjiion  to  h.vdroiis  oxide  "!  iion.  Some  of  the 
(lU.irtz  i-  111  lia-  tonii  of  small  -ecoiidary  vein-  inliuded  par.'i|h.|  to 

the  -chi-to-it\  .  and  i-  uiiiiMi.dl\   five  from  -li.iin.  Tin ii-i  iiicnt 

luinerals  .aie  uini-uallv  Irc-h,  the  feldspar -liowinu' oniv  ;i  -lij;ht 
turliidity.  due  u.  liecoinposiijon.  The  rock  >ho\\-  onlv  ver-,  slj^rht 
evidence  of  pre-siifi.  ,11  I  lie  st  rain  -l:,ad. .  a  -  indurej  n,  dip  ,j„artz 
Riains. 
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A  fresh  s|jeciiiieti  of  this  rock  was  atmlysefl  l.y  M.  F.  Connor, 
B.Se.,  with  the  following  results:— 

SiOj 

TiO, '''"'' 

AKO, 

I'lsO, 

l''e« ) 

MtiO 

C.iO 

!{,,(» 
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'■'■:'pli''<' :{.((() 

^ iM.iH 


7)f7t)  jier  cent. 
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{)-(14 


11,(). 


0  7(1 


".•'.(•ti'i  prr  cent. 

From  tiiis  analy-i-  1 1...  i.i.mI.'  or  iHTcciitaKe  iiiiii.-ral  ronifx.si- 
'  K.n  of  the  vnrk  ran  l.c  .alciilat.Ml.  an-l  is  lound  to  !,<•  as  f,,i|ows:— 

^^'•"''^ •V.-L'O  per  .•em 

(  hthoilast" Is-IM 

<'lii;oi-lasc I  ,.^,j 

Hiotitf .  ;;■  !."> 

MllSCOVitr :i..',ii 

Rut  lie.  .;{,) 

•M'-''i"' .(HI 

Caiciti' ..>j^ 

•■I'-'I'lii"'-- :{.()(! 

^\a-.        .^,  .. 


'.iil-7(i   |itr  rent. 

Alth.^iiirli   'l.c  amount   of    •ail.oni.'  aci.l  picM'til    was  not  .Ic 
terniin,.,!   in    i,„.  analy-i~   of   •  „■   rock,   the   percent, .-e  oi'  cahite 

|n-c-..nt   I,:.-.  i,een  arrive,  at  \,\       ,lcul.-,tin,i,'  as  caii ate,  the  iinie 

reiiiaiinn';  o\,.r  after  .  :,|rMilaniiK  the  aiuonnt  of  l,i-iae  pre.-ent 
an. I  the  percentage  of  the  ainirthite  inohM-nh>  riMiU:,,.,]  tor  the 
piaKioclase. 
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if  the  iiipiin  (]f  tlic  rock  he  calculMlcil  and  its  |i(isiti(in  in  tlio 
i|Uantirati\-i'  classiticatinti  Ik'  (iuti'i-iniiioil.  thi-  will  he  t'liimd  to  lie 
as  lollous:  - 

Class  I,    -I'cisalalic. 
Ordci'  '■'}.  -C.iliiniliaic. 
Kaii.i;  2.  --Al,-I.ackas(". 
Siiii-iaiij;  :i.   -'I'chaliioso. 

This  'I'chainosc  is  a  division  which  incliiilcs  inaii\'  .j:raiiitcs  and 
liparitcs.  so  that,  so  far  as  its  cht'iiiical  coin|io<ition  is  concniicd. 
the  rock  ini.ii;ht  lie  of  ii;ncou>  orif^in.  ■|'hcrc  arc.  howcxcr.  few 
granites  or  i-hyolites  which  contain  so  hifrh  a  |iercentaf;<'  of  silica. 
Its  mode  of  occurrence  and  str'ictiiic.  niorcovei .  indicate  a  sedi- 
incrUar>-  oiigin.  It  indhahly  re|iir'>eiits  the  [inKhict  of  re- 
crystallization  of  some  arkose  material  derived  from  the  disinte- 
gration of  f^ranite. 

I'rohalily  the  thickest  liody  of  the  typical  iiisty  weathering 
paragiieiss  wliich  occurs  in  the  area  is  that  which  is  seen  crossing 
the  ("eiitrai  Ontario  railway  lietween  Ormsliy  Junction  (Sum"iit) 
iiiul  Orni.sliy.  in  the  towiiship  of  Limerick,  it  occupies  the  eastern 
iialf  of  tills  stretch  of  railway,  and  haslieen  inci  led  hy  Dr.  I5arlow. 
in  ills  niapiiiiig  of  this  portion  of  the  Bancroft  sheet,  within  the 
amphiliolite  liand  which  here  runs  north  from  i<ass  lake.  'l"he 
hand  of  gneiss  has  a  width  of  approximately  a  mile.  It  is  light 
grey  to  a  ver>-  dark  gre>-  on  a  fresh  fracture,  iiut  weathers  with  an 
intens(>ly  rusty  surface.  .V  typical  specimen  of  tlie  ro(d<,  taken 
from  a  cutting  on  the  railway  track  half  a  mile  west  of  Ormshy 
.lunction,  wlien  examined  imdei'  the  microscope,  was  fouml  to  he 
very  fine  and  unifoi'nijn  grain  and  to  possess  ,a  distinct  foliation, 
(See  i'late  .\i.i),  it  sliows  a  <'olourless  allotriomorphic  liase, 
consisting  chielly  of  (pi.arl/  and  feldspar,  through  which  are  di.s- 
trihuted  a  gre.at  immhei-  of  little  Hakes  of  hiotite,  separate  from 
on(>  another,  hut  all  with  a  marked  parallel  alignment.  The 
iiiotite  is  strongly  ]ileocln'oic  in  deep  hrown  and  pale  yellow  colours. 
The  feldspar,  which  is  clear  and  colourless,  shous  no  twinning.  Some 
ol  the  (|uartzgrains  arenearly  I'oimcl  and  have  an  appear.-incesi  ronji- 
ly  MUggestive  of  sand  gi-.ains.  in  addition  to  these  minerals  there  is 
present  as  an  accessory  constituent  a  small  amount  of  garii(>t .  in 
individuals  lia\ing  a  well  m.arked  polygon.al  outline,  showing  that 
the  mineral  has  a  gooil  crystalline  form  it  is  (piile  isotropic  in 
character.     There  are  also  a  few  little  rouiideil  grains  of  zircon  or 
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spliciic,  as  well  a,  a  sinall  aiiinmn  ,,f  hv.lnUcd  ,,xi.|.'  ..l'  ii,,n,  cucii- 
riiiK  as  niiiiutc  ;rraiiis.  wliu...  t,,ini  ,-Uir.i;csts  thi'ir  .l.-iivaliMi,  ciilicr 
from  a  rli,,iiil,i,-  |,_vr<)Xcnf  such  as  n,-,-aH(,iially  ,,c,-nrs  in  mc'^s  ,,f 
this  class,  or  |.(,>siMy  from  pyiitc.  N,,  pyiitc.  how.-vcr.  occin-  in 
the  sections,  ncithci-  arc  thci-c  any  -arhonatcs  |ii.'scni. 

Other  specimens  wimc  coliecte.l  iVoni  a  culiinj;  on  the  railway 
•  me  hundreil  yards  ue>t  olOrm.l.v  .lunc.a.n.      TIicm.  uere  -iniila'r 
in  character  t..  the  rock  ju-t  ■le>,-ril,e,i.      A  microM-,,|„c  exannna- 
tion.  however,  showed  that  while  l.-.>  luolite  was  pre.-ent,  the  rock 
iiere  contained  a  lari;<"  amount   of  a  yellow  -tilphide  of  iron,  .ap- 
parently pyrrlmtite.      (^lartz  an.l   orthoclase  are  the  most  .al.un- 
dant  <-oirstituents  in  this  rock,  which  al.-o  contains  a  few  firains  of 
niuscovite  and  zircon,  the  former  mineral  occuii-iiif;  in  ,,ccasion,al 
l;ir{;e    individual     skeleton    crysf.'s.      The    j;rains    ,,f    the    yellow 
sul|)liide    have    an    irivi^ular  outline,    or  aic  present  in   fhe  form 
of   Httle    strinjrs    runninj;    parallel    to    the    loli.atioii    of  the    i.M'k. 
When    examined  \,y    redected    lifrht.    n.'arly    .■verv    uniin    ,,f    :his 
stilphido   is   s(-en    fo   haw   intim.ately   as>ociated    with    it    a    Mack 
mineral  with  .a  metallic  lu>lre.  which  i.-  evidently  m,a,-netite.     This 
latter  mineral  UMially  forms  a  lior.ler  around  the  yellow  .^ulphide. 
which    wholly   or   partially   encl,,se>   it.      The.-e    metallic    minerals 
oceur  not   only  in   hirjiei'  )iiain>.  I,u'  also  as  a  line  dust  -.■atlered 
thrmijihoiit  the  r.  (  k. 

At  one  place  l.y  the  .side  of  the  road  Led  ,a  hand  of  this  -tieiss 
has  heen  opened  up  l.y  a  small  pit.  it  evidenilv  l,ein-  coiisi.l.Mvd 
as  an  iron  ore.  This  v.ariety  of  the  rock  is  l,la<-k  in  colour  on  a 
fresh  fra(tf-e,  and  when  examined  tuider  the  micioM'ope  is  >een 
to  he  ••oiiipo.sed  chiefly  ,,f  .piartz.  hornhlende.  and  m;i-nelite. 
The  hornhlende  is  aiiaimed  in  rudely  p.arallel  lines.  .Ivinu  the 
rock  a  distinct  foliation.  It  i.~  deep -reen  in  cohuir.  and  distinctlv 
pleochroic  in  .irreenisl,  and  .vellow  tints.  The  m;,L;netite  has  a 
I'lack  metalli.' lustre,  and  frequently  pos.-e-.c-  ,■.  l;,„„I  ,iv<talline 
form.  ,\n  immense  mimher  of  very  minute  uainet  Crvstals 
'"•nir  throii.di  the  rock,  resemhlin-  tho.se  in  the  ru.stv  irnei.ss 
ahove  descrihed  hut  very  imich  more  ahundant.  .Mthou.irh  so 
small,   they  -ather   uniformly  disi  rihuted.  oc.Minini;- not  otilv 

in  the  honil  ..     .le  ami  (piartz.   hut    als,,   in    the  manm^tite.     Thev 
are  isotropic  likewise  and   possess  ;i  nood  <rystalliiie  form. 

This  haml  of  }nieis>   suuuests   in   its   appearance  in   the   tield 
eertain  helts  of  the  ma-netite  f.rnnerile  sd, i,.t  in  the   Iron   ranges 
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(Ill  the  s(i\ith  siiif  't'  Lake  S'lporior.  'I'lic  luicniscniiic  cxtmiiiia- 
limi  (if  llic  idck-.  however,  shows  them  I"  lie  (|uite  (Hl't'ereiit  t'roin 
the  schist  in  (piestidii  liidtite  lieiiii;  the  (iiily  iidli-iiiaiiiiesia  con- 
stituent iii(>sent.  except  in  the  case  of  the  nairow  hand  ahovi- 
refeii'e'l  to  as  liavimi  lieeii  mistaken  for  an  iidn  ore.  and  which  con- 
tains iionililende.  Carl lonales  aic  also  aliseiit.  except  in  traces, 
and  the  iidii  is  thus  present  .almost  exclusixciy  in  the  form  of  a 
(lisseminate(l  sulp'iide,  the  rocks  lieloiii;ini;  to  the  ordinary  rusty 
weatherini;  |iara^iieisses  so  extensively  (listrilnited  throimhout 
the  sediment ai>'  portion  of  the  area. 

.\    vai'ietv    of   this    paraLineiss.    prpsentins:  a  strikinu  appear- 
ance,  occ'irs  inteis|r;itirie(l  with  limestone    half    a    mile  so.ith  of 


(irnisliy.    on    the    ilastiiius    roai 
aliout   half  a  mile  ea 


St    oi   tlie    same    phice 


1.  ami  is  al~o  ,-eeii  on  the  road 
It  is  a  fine-nrained. 
well-foliateil  L^neiss.  vei\-  rich  in  otite.  imt  holdin^r.  very  tiiickly 
ihstriliiited    tliroimh    it.    lari;('    white  crystal-  of  sca|)olite.   often 


an   inch  in  lenu:th. 

.\   very  siiiiil.ar  r( 
the   township  of   Lake 


1-  exp 


d    on    lot    14. 


concession 


111    of 


(iuart/.ite    is    m>i    coimnoii. 


'The   I'cst    and    most    oxtotisivp 


development    cf   this    rock    i>   that    which    forms  a  hand  running; 
in  a  soiiihwesteilv  direction    from    a  lake  situaled  on  lots  I'l;  to 


2U  of  the  last  concession  of  Monmoiilh.  as  f 


ir  as  concession 


\.a 


distance  of  eiuiit  miles.    This  is  interstratilied  with  cry-t.alline  lime- 


stones am 


1  hands  of  rusty   paraiineiss.      It   is  well  exu^ 


ised  .aliout 


the  shore  of  the  lake  alio\e  iMentioned.  and  is  aUo  W(  M  seen  at 
the  dam  on  Otier  creel'.,  on  lot  ■_'•">.  conce--ion  .\l\'  of  Moimioutli. 
t  luart/ite  is  also  pre-cul  on  the  shores  of  (  Miei-  lake,  on  coi.i'ess;,,), 


\\  I    of  M, 


mmouili. 


The  c|uartzite  is  not  composed  exclusi\cl\'  of  i|uartz.  althouu:li 


that  occurrinu:  on  lot  '_':!  ol  concession 


.\\  I    of   M 


oiimouth,  aloiii. 


tlie  shores  of  t»tter  lake,   -ontains  coiiip.aratively   littl(>  im|Hirity, 


and   is   rather   coaive    in   i;r;iin.     The  (piail/.ite  occurrii 


lii  on   tl, 


d<e    shore,    on  lot  L's.  eon 


(■('"loll 


\\  1!   of  Monmoull..  v< 


aliout  70  per  cent  of  (piart/,.  It  is  well  foliated,  rather  iiue  in 
•^rain.  and.  under  the  microscope,  is  seen  to  contain,  in  addition 
to  the  (piartz.  a  very  (  opsideralile  a 
pyroxene 


imount     ol    a    pale   lireen 
This   rock    has   a   well  delined  parallelism,   the  (piarlz 
heiim  in   the  form   of  eloiiuated   irrains  of  irrei^ukar  shape,  mark- 
iin:    the    dirpction    of  the  foliation.   These  lietween  crossed  nicols 


(:K()I.(;(;v  of  ii a'.iui  ktoN'   wd   h\\ck(ikt    \ui;\>,   dm.     I'.U 


show  intense  <ti'aiti  >l];ulcius.  'I'tir  -wisfcil  lifains  alnuL:  lini'^  of 
most  intense  strain  ilevelop  niinuti  :--uie<.  The  px  luxi'iie  has 
til?  form  of  iiTei;niar  aUni  li' ihm  ii|  ;,  ,!iili\i,liial-,  ;,i'lel\  aivaii-eil 
in  j)ai-allei  aliL'nnii'iit.  A-  ■.irri-^^,,r\  inincial-,  a  iittji'  mii-ro- 
clitie.    <|j|iene,    anil    i-alcile    ale   iiic-rnt. 

The  i)lKil'tzite  licit,  wlieic  I'Xim-iil  in  lh(>  vieiliit\'  <'i  1  he 
Otter  Lake  dam.  is  linei'  in  i:rain.  and  <-(intain~  a  I'ln^ideraMe 
amount  of  aca-essnry  lehNpai    in  -dine  hand-. 

•.^lartzites  al> i-iir  in    ihin   hands,   alternalinL'   with   i-rv<- 

talline  limestones  anil  tiiiracenii-  |)arai:neis~es,  on  hit  'J^  nf  cnn- 
(•(--iiin  X  1  iif  .Mmimuutli. 

.Ml  these  i|u.ait/.ili's  >ho\v  distiii<-t  li.andi  iL',  and  lia\r  th*' 
appeariiiiee  of  heini:  verv  liinhly  altered  and  reerystalli/.ed  silii-ciiis 
Sediments. 


1".).' 
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'IIII-:  i.imi;>|()m:s  and  holomii  i;s. 


1 1 


111  the  :iic:i  . .[  aiiriciil  i  r\ -r  iilliiii-  i.ii!,~  uhiili  iiiiclri  lir  thut 
piilliiiii  (if  the  Xiiltlic  riii!;i\i-  i  IcM-ii!  id  I  in  llic  |iM'~riit  icpurl  . 
Iiiiic^lniic.-,  a-  li.i-  al'iM'l)  liccii  ^liuuii,  iii(ii|i\-  a  \ci\  |iriiiniri('iit 
I'laic.  'I'licw  111  (inline,  aic  IuiiimI  iiiiI\  in  the  -nai  lifin  |i:;li'  i,f 
the  area.  a~  lliiac  aluiii'  llic  ii\  i'ii\iii  u  nianllc  .i|'  -i-iliiinMiI  ai\  iiick< 
-iirvi\c,-.  Ill  I  he  liical  aica  i  it'  i;:iiciMi~  L:iii'i>-(>  fi  irniiii'^  I  lir  inni  li- 
fl'ii  liall  (il  tlu'  aica  tlic  lina-tmii-  arc  niiU  f.iiiiiil  here  aiiil 
llicif  as  isdlalcd  iiicltisinns.  (iltrn  nl'  lai^c  ~i/c,  nn  inline;  cliicliv 
aluiiL;  the  liiiiilcr  i  it'  tlic  x'diiiiciit  ai  y  -eric-.  In  llic  in  n  I  liurstci'n 
ciii'iKT  dt'  the  ili-liid.  uhii-li  i>  that  iim-l  ii'in.itc  I'lmn  llif  ~ci|i- 
liii-nlaiy  cunci',  iin  liinr-liinc  ulialrxri'  lia~   Iccii  I'liiiml 

I  liiiiut:lniin  till'  area  cnil  irarnl  in  llii>  ic|inii  the  riiiic^tnnr^ 
aic't'diiiiil  I'lii-  the  iiiii-i  part  in  a  xcrx'  lii^ilily  allcicil  i-nndilinii,  licinu 
ciiarscly  ci'y  stallinc,  ulnlc  in  ciil.iiif,  atnl  ii-iially  innir  m-  li'>-- 
iiii|iiii-(',  ciwiui:  III  the  |iicscniT  m  ;:rain-  !>'■  -rale-  n{  ciTlain  -ili- 
(■atc~.  'I'licsc  -iliiaii-  ucciii'  nut  unly  ili-~cniinatc(l  t  IhduliIi  I  lie  luc  k, 
luit  arc  iificn  cspcrially  alnMiilaiit  almii:  iiatain  liiic~  nr  liainls. 
lliii-  Liixini:  t"  the  linir>t(iiir  a  I'nliatcil  nr  ~i  latil'min  appcaranrc. 
'I'liis  is  the  usual  diaraiicr  ■  it'  llic  l.auicniian  rniic>t  uncs  in  all 
parts  111'  tlic  l)i'niiniiiii.  A-  dcxclnpcil  in  i-cntral  (tnlariu  llic\ 
cantKiI  he  ilisliiiiiuislicil  I'loni  the  liinc-tn  ic-  nl'  the  (  licnv  ille  s<Mies 
in  1. Martin's  iii'iiiiiial  aica  in  the  cnuiiiv  ni  AiLicniriiil.  in  the 
l'iii\ini-e  ofl^ueliec.  '['he  aica  nl'  the  lialiliiirtnn  ami  r>anriiil'l 
sheet".  huucNcr.  i~  nnc  uliiili  ni't'eis  nun  h  i;i'eatcr  nppnit  nnitic- 
tnr  a  satisl'iictofy  study  nf  thc-i'  linie-tnnc-  than  that  presented 
li.v  Lillian's  iiiininal  or  type  Im-aiity-  Thi-  aii>c~  t'luin  the  fad 
that  ill  the  suiitheast  pnitinn  nf  the  liani-inft  aica  the  <anic 
lilncsliines  aic  fnund  in  an  almost  unaltcicd  riiiiilitinii,  and  all 
stages  iif  the  |i;issa;;e  fii'lii  the  least  altcicd  tii  thcnin-t  all'Tcd 
can  he  trticed  in  many  dilfeicnl  places.  At  Ne\'cial  piiint>,  mnre- 
iiver,  eiK-losod  in  the  very  heavy  hands  nf  inar-clv  cix'sl  alliiie 
white  limestnne  which  m-cur  in  the  snuthucsiern  pni'tiDii  nf  the 
area,  snrviviiii;  remnaius  nf  the  nii;;iiial  limestnne  were  fmnid. 
line  ill  y:i;iiii  and  hlue  in  i-olmir. 
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(In  acciiuiii  111  pt'culi.-iiitips  in  iiumIc  ip1'  cm  ,  uifcnce  wliirli 
ihc^c  l.aurciilian  linif-loii('>  pic-ciii  in  ccitain  Im-iilitic-.  ami  vvliidi 
arc  cnnni'cicil  with  ihc  cMicini'  alti;  atiMn  whii-li  tliry  lia\c  uinln- 
^nnc,  anil  llic  inlcn^c  nicixcnicnl-  i..  wliidi  tlic\'  liavr  Kct-n  --uli- 
ji'ctcil.  -nnii'  \iilc!-  i.n  the  Airlui'an  lia\c  liccn  Ir.l  |..  r,,n~i.li'r 
thcni  a-  liaMiii;  liccn  ,|c|h  i-iti'il  ilircrtl','  tVom  -"iuthai.  aii'l  a- 
allii'il  L^cnciiially   h.  tlii'  Lrarmui'  iiiatlcr  in  miniTal   \i'in~ 

'I'lic  invt'-liualidii-  in  tlii-  area.  Imwever.  fUtircl\  iii,-|iiM\c 
surii  view-,  ami  >liii\v  (■(inclu>i\  (■l\  that  flif  ccialX'lv  i-i\-l  aliinc 
l.aiircntian  liinc<tciiic>  m  njarlilc^  wcic  iiri;;inali\-  linc-;;iaincil 
linic-t.inc-  of  :i  lilui-li  nr  ili-ali  I'djoin-.  ^iiiiilai-  to  tlm-c  -cimi  in  ihc 
more  iici'nl  ^cclinicntar.N'  "Icposii-..  Imt  wiiidi.  Ii\-  ilir  hur'-  ni 
lnctani"i|>lu-ni,  lia\<'  been  so  I'linipii'lclv  altcrcil  thai,  cxi-clit  in 
■^umc  iVu  |.lacc>.  all  t  races  ni  tlicif  i>ii;;inal  I'liaiai'liT  lia\c  Ijcch 
'■oni|ilrtcl\  iiMiiciaii'il.  'I'hc  liiiilily  ri\ -tallini'  linir~i. me-  nt' 
l.oilan'-  original  <  lii'n\illi'  aica  uiiildul 'tcilly  <iiii;in,ilci|  in  thi- 
ua\.  I'lit  to  the  ~oiiili.  \\li(>r('  thcii'  mialtcfcil  e(niivali'nl ~  u.^uM 
natui-alh  If  >ouf;lii ,  ihr  j'alaMizoic  >ti-ata  coinc  in  ami  i-onrcal  the 
iimlfiiyiiiii'  Ai'i'lia'aii. 

Alllioiiirh  tl'<-c  iocL~li:i\(.|iccn  aliil  afc  comnionly  rcfci-|-iMl  to  a< 
liinc-loncs.  tlit'v  :\<-i-  in  -oinc  [ilarcs  inaiincsian.  ami  in  othci-  aiv 
icpiv-riitcd  l,y  true  i|oloinitc~.  This  is  the  case  in  Kolh  iho 
altcfcd  anil  the  ■.nialtiMccI  xaiii'l  ic-.  'i'l'iic  linicstom-.  Iiowcxor. 
arc  nnicli  nioi-c  aliuinlant   llian  the  nia;:tii'sian  varieties. 

S[iccini!'ns  111'  ccitain  of  tiicsc  ilnlomitic  varieties  from  .-e\cral 
different  pan-  of  the  area,  which,  from  their  deportment  with 
acid  in  the  li  Id  seemed  to  have  an  e\ceptionall\-  hi^h  content  of 
inajrnesia  n    analxsed    in    the    chemical    laimratories   of 

Mc'iill   I  .1  order  to  a.-ceitain   whether  there  mijriit   not 

lie  anion      •''  .  e   I  rue   ma;:ne-ite--.       In   e\-eiy   ca-e.   however, 

i'   \^as   l(  .    hme   was    present    in    lari;;e   aliioim'     and    that 

the  I'ock   w,i-  a  doloinile. 

The  iilne>Ione>  and  dolomites  re.-eml  i|e  one  alHH  hel'  -o  clo>el\  . 
Iiiilli  in  the  coiii|iarativel\-  unallered  and  in  th(>  coar.>el\-  i  r\s- 
talline  \arielie<.  that  it  is  impossilile  to  distiiijrnish  ihem  \<y  the 
e\e.  In  the  ca-e  of  the  latter,  however,  the  iloloinite  is  liardor 
and  less  trialile  in  chaiaciei':  ii  is  .also  nnticpaMv  heavier,  and 
in  some  cases  has  a  more  or  less  marked  tendencv  to  rusty  weath- 
erinj;.  This,  howexer.  is  li>-  n<i  means  in\aiialil\-  the  case.  In 
the  unaltered  varieties  the  tloloinites  can  lie  distinKuished  from 
the  limestones  (inl\    liy  means  of  a  diicct  chemical  test. 
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\-  \\-A-  licrli  liiilit  IiiIKmI.  llic  (•(i:ii-cly  ri  \>f  ;illiiic  \,-ilict!'-  ii|' 
tlir-r  Kick-  :iic  liv  t;il'  the  liin-l  :il  min  I.'j  III .  In  tlit-c  llie  r.ilciic 
iiMli\iihi;il-  il-u:illy  \\:\\r  :i  ■  li:iiiiclcr  n|  iid.ii  _'  ti.  "  iiiilli- 
incliT-.  I'lMiii  flii-.  wliirli  iiKiy  he  Inkcii  :i-  iiMlirotili;;  the  il>Ual 
(•ii;i! -cue--  ui  l;i:iiii.  !  Ik  liiiic-i i iiic>  I mm-i mic  lini'i'  Mini  liner  in  'ii.-iiii 
;i>  till')  Mil'  Inunii  in  |iioni(-~i\i'l\  if--  :iiii'ici|  iniins:  uliilf.  mj 
the  ntlici'  li:ini|.  Uic  t;i:ii!i  incici-c-  l'iimiIv  in  -i/c  ulicn  llii-  fciircs 
I'l  liicl:iliiiii  jilii-iii  li:i\c  ;i'l('ii  uilii  c-pccnil  iliti'ii-it  \  .  ;is,  I'lir 
iii-l:incc.  .ili'iii;  llic  iniiiic'li-itf  conlncl  nl'  thr  liini-l' iiic  l""li(s 
with  maiiitii-  ill!  I  ii~i.in-.  A-  a  Im-alitv  whcir  ilif  lini(-ti)iic>  aie 
luiinil  in  tlii-  \riy  i-nai-ciy  i-iy -I  alliiic  i-niitlit  ji  ;n,  the  clilT  nii  tlie 
-iiuih  -idi'  i>\  I'.uini  ii\ci-.  jii-l  (•a>t  "f  .MaWM'lU  (■i(i--iii^.  in  tin- 
own-liij.  iif  ( ilalnuijiali.  may  lie  citcil.  Ilcii'  tin  (  ilaliinriian 
liatliniit  li  ciiliir-  alia  ill -I  I  lie  liliic--tiilii'  w  hii'li  Ullilci  lie-  llif  -dUtlicl'n 
|iii;tMiii  111'  the  tnw  ii-lii|i.  aiiil  iciidci-  il  \i'i  laiaivcly  ri\~taliiM(>. 
till'  rali-iti'  iiii|i\  aiiial-  niii'ii  nica-n'ini;  m\(>i'  l'.")  inilliini'i  ii  -.  ur  1 
imli  in  iliaiiii'ti'i.  A  -iniilar  ori'ili'iriii'i'  i^lniiiiil  nii  l!ii'i'a-f  -iili' 
III'  till'  liatli'ilil  II  in  I  111'  -lanliwi'sti'i'ii  |iiiitiiin  oi'  tlii'  tii\vn>lii|i  m1' 
CaiililT.  Ilcri'  nil  lot  7.  ciiniaxsinn  \  I .  tlw  'MJciti'  imlixiilual-  I'nin- 
[iii-iiii;  t  lie  liiii('.-.t(iiii' ni('a>im'  •!!•  U\  Id  iiiilliini'i  ii'-.  (ucv-ii  iiimip 
in  ilialiii'Ii'i:  wliili'  at  ~l  ill  anntlii  ■  plarr  kii  tlir>aiiic  lot  I  line  is 
a  111  Illy  111  iinic.-tiiiic  ul  wliirli  tlir  ■  mi-'  itni'iil  ralriti'  fxraiii-  nii'a-uic 
7")  iiiillinicl  re.-,  nr  ;!  iiii-lir- in  il  .inicii  r. 

In  I'lildur.  these  cnar-i'l)'  r:  \-lallilie  linie-tmie-,  ulieii  free  t'luni 
sllirali'-.  are  usually  u  lute.  In  -mne  Im-alit  ies,  Imw  .'X  er.  !  liey  lia\e 
a  Jiinki-h.  ami  in  i  it  her-  a  sain  a  in  rnlnur.  1. a  lire  I  im  lies  c  il'  lime-lone 
havini;  the  lormei-  colour  occur  ahuiii  the  -lioresof  Salmon  lake, 
in  tiie  lowiiship  ot'  I.imeilck :  while  al-out  the  lloi-e-lme  liiiiii;e 
on  lot  1(1.  comes-ioii  \'lil  of  the  to\\n-lii|i  of  Mimlen.  tlieie 
are  -ileal  limlies  of  lime-lone  of  i  he  laltei  tint,  forinin'i  a  \er\' 
haiiil-'iine  rock,  'i'hese  colour-  are  imi  i|ue  to  the  |ireseiice  of 
any  foreii;n  mineral  liut  1  elolii;  to  ;  he  calciie  it-elf.  'I'liey  are 
much  less  intense  on  the  weathereil  -u  if, -ice  than  mi  a  fie-h  frad  uie, 
ami  ilisapiiear  when  the  mck  is  heateil  to  reiliiess. 

'riie  liinestmies  in  sniiie  |iarts  of  tin-  area  are  aliiiii>t  free  from 
the  silicates  anil  iilher  liiilieials  which  are  Usuall\'  |ireseiit  in  them, 
anil  form  ^reat  lnnlies  of  |iiire  marlile,  '["his  is  usuall)'  loo  I'o.-uso 
in  t^raiii  to  |ierinit  of  its  heinj;  useil  for  the  |iur]ioses  for  which  tho 
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iii'~l  i|ii:ililii'^  111'  marl  lie  :iic  ciiiijii  i\  cil.  :,  injc  -:iiM-ii,-irii|i|,-il  Icxtuic 
hi'ir'L'  ~i'i(|niii   -cell.   Kilt    lir\  I'llliflc— ■  in     ;i,ili\    |(  rc:ilit  ir,   liialMi'<  ■  >t' 

'J. I     i|ll:ilil\      <-Mi||,|    !,!■    ol.laiiii.l.     wliirli     u.MiM     iiiaki'     i.i'aillilul 

liillMili^  Mmiii-  ali'l  Wi.lllii  -ciAr  llic  i.  .i|„,-i-  tipi-  wliirh  iiiallilc-  !> 
M|.|niaril\     rln|ilM\  cil.      Snliic     \i'ar-     -ilicr     a     -n.ail     i|Uan\      ua- 

"["■IH''I    i||.   III!    I'll    J,    c-.,nr(--i.,ii    \l    n!'   ihc     t.i\\n-lil|i    lit'    dial - 

iiali.    Ileal-   tiir   III !'   tin'   1 1 .  >ti' lale.    I>-      r'^il't    alalOtlaUa  lailua>. 

alhl  -Mine  iiiallili'  'akfli  mil  w  lijrh  a  a  i|-i'l  i'<i-  !■  iml  ,.tc  iiii--, 
-(■\cial  111  uhirli  liiay  iinw  \>i-  -itii  in  tin'  ri'iiirlci\  at  (li-lcit. 
I'iic  -iiiiif  lia-  a  uiiMil  alipi'aiani-c.  Ih'iiil:  |iiirc  wliili'  in  nilnur  hut 
lai  licr  cnai-i'  in  ^'laiii.  In  -niiir  li|i.i'k>a  iVw  -niall  :,'iain~iil  iimi 
!i\  rilf-  all'  -I'rii. 

A  .iiri'at  i|i'\i'lii|p|iii'nt  nt'  ihmiIv  |iiiii'  inarlilr  i-  I'lniiil  in  ilic 
-a  1 1 II'  tii\Mi-lii|i,  111  t  ill'  -out  li  lit'  ('( inlaw  lai^i'.  u  in'ic  it  i>  rxri'llciit  1\ 
('\|iii-('i|    aliiii.ir   till'    l\iniiiiii,iit    iiiail. 

'I'lirii'  i-  al~ii  ;,  linr  limly  nl'  t  lii~  niaflili'  (Apo^cil  iin  thi>  -liuics 
ul' ;  111' ui'-It'in  hall' lit'  i  »i'i'i'  laki'.  nil  ■ 'ini'i'-^iun-  X  1 1 1  alul  XlX'nt' 
till'  tiiw  ii-lii|i  lit'  ( 'a\  ciiili^li.  'I'lii-  i\|iii~iiii'^  all'  \i'i\  i'\Ii'li-i\i'. 
i'~|iriiall\  aliiiilt  ll'C  in  nt  iii'lTl  oml  nt'  tlii'  lakr,  u  hi'lf  the  Im-k 
has  a  U('ll-!.oi|i|('i|  appcafalii'i'.  -Tiikili<;  N  111  l.">  I'.,  ihr  Ki'il^ 
lii'iliU    lii'aliy    \i'ltiral. 

•  ileal  l""iii'~  111' inalliji'.  w  iiii'ii  i^  n~uall\'  raill\'  pure  alul  w  hirli 
in  inaiix  plai'i'-  cintain^  \ery  little  t'ui'eiu'n  tnaterial.  are 
t'liiiial  t'liiiiiin^  the  ~liiiii'-  .it'  .iai-k  lake  in  niiithein  Methneii.  alni 
extenilin^'   arrii-s    iiitu    the    a.ijai'i'lit    InUli-liip    i>l'    I  !m  leii;li,  in  t  lie 

-iiill  hea-tein     pnitinn     nf    which     lli •eiirreiiie-   are   \er\    lalL:e. 

Aie.aliei  larije  Imily  i>  tuilinl  -ill  Int  1_',  enliee  -,'■!!  I  iiM  he  tiiw  II- 
-liiji  111'  An-. 111. 

AlTiirilili;;'   a    niarkei!   ciiiitrast    In  the   inrk    li the   l.n'alit  ie.- 

aii.iM'    liieiil  idiieii.    i-    all    iiri-urrenre    ..t    liiiie-t.  .lie    nil    the    liiuth- 

v\e-lein    part    nf   Int   _".l.   '.m    \l   nf  t  he  tnwn-hip  nt' I 'ar.lit'f. 

Here  I  he  rni'k  is  ilexclnpe.l  a'e-  a-  a  l.eautiful  rreain-r.iluiireil 

alalia-ler,  wliiell  is  -n  tine  iii  jriaill  that  il>  rr\-lallilie  eharaeler 
eall  nnl\  he  rernijnixe.l  Ulnler  the  niirin-enpe.  'I'lii-  rnek  Was 
-ilppn-e.l  liy  ihe  re-iilenl-  in  the  xirinily  In  he  i:\p-uiii.  l.ill  i-  in 
lealily  a  \'ery  lilie-niaine.l  lilne-tnlie.  It  rniilaili-  ill  |ilare>  lali^e 
tui-Ieil  in.ii\i.|llal>  ui  rali'ite  a-  if  the  -tiurture  were  lille  (n  eata- 
ela-li.'  ariinii.      Thi-  pei'iiliar  .--I  rurt  ure  will  l.e  refi  rie'i  In  later. 

Many  nlher  liniii,'<  ni  wiial  iia\"  he  '•nrrerlly  lie-.'i'il  .eil  as 
in.irlile  .'lie  fniiml  el-ewhere  in  tin    1 .  nils  nf  rr\~l  .'iHiiie  linie-luiie. 
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the  distrilmtiori  nl  whidi  i^  -liowii  in  the  in;i|is  a<c..Mi|i;iiivin^ 
this  r('|K)rt.  Those  rcfci-ictl  lo  uImivc  uic,  hnwcvcr,  woithv  "f 
sin'ciiil  iiu'iitimi. 

The  i-|-yst;ilhiu'  hnu'-tiitics  .-iii',  howcM-r.  :i^  a  Liciicial  niic 
iniili'  n|-  ic-s  iin|iui('.  owiiiu  tn  the  |ilc>ciii'C  ot  \aliiMi-  iriiiii'i:iU. 
rhicfly  silica  ariii  -ilic-iti'-.  'Ihi' i|i-t  lilmlinii  i<i  thi-c  iiiilifials  is 
ill  sdinc  |ilac('s  (•(iMi|)ai:ili\cly  uiiilHrin  ihiiritihuui  iaiuc  iiia-~cs 
(if  the  i(M  i\:  while  in  (ither  in^lanciv-  tliey  have  Keen  i|e\cli'|ii'ii  in 
a|>|)ro\iniately  naiallel  |iii-iti(in  i-ni  re<[Hiiiinn,i;  with  the  .iii.^in:,! 
planes  111' seihnientatiiiii.  thus  eniphasizin^  this  structure.  More- 
ii\-er.  lulca.  L'ia|ihite,  ami  dthei'  njinerals,  w  hich  uci'ur  in  the  i'l.rin  nl' 
leaves  i<v  -calcs.  Usiiallv  lie  with  iheir  hiriL'er  a\es  in  the  plane  nt' 
the  hcMuiv:,  lliu-  lenilini;  U<  n'wr  in  the  rock  where  thev  are 
alMiii'lant.  a  (li~tini-t  foliaticni.  'l'h<'se  hai'der  and  nmre  impure 
hands  Usually  weather  out  in  relief,  liniestoni'  ocnipyini;  the 
pitted  oi-  indented  intervening^  -pace~.  iSee  I'lalc-  Xl.ll  ai.d 
Xl.Iil.)  ,\  txpical  folialeil  micaceous  xai'ietx  of  '  he  linie-t'ine 
oi'cuis  on  lot  :y2.  concession  WI!  of  the  township  u[  Anstrullier. 
SpeaUinii  ^enerallv.  it  may  he  -aid  that  the  most  impure  lime- 
stones are  those  which  lie  near  the  I'ontact  of  tlie  ^'ranile 
liatholiths  or  othei-  lar;;e  liodie-  of  similar  inlrusi\i'  rock,  and 
the  description  and  discussion  of  ihe^e  veiv  hii;hlv  altered 
vaiieties  i-  accordini;l\-  i:iven  in  the  chapter  ireatiuL:  of  tlie 
"(Iranites  and  ( iianite-'j:neisses,  theii-  Inclusion-  ami  t'onlact 
I'henomena." 

Some  ot  th<'  limestones  which  ha\i'  been  >uhjecled  onl\-  to 
a  moi-e  moderate  alteration  oi'  nictamoi'phism  are  seen  to  contain 
ccitain  impun'.  anil  t'or  the  :'..ost  part,  continuous  li:.nds.  These 
aic  mad(  \ip  of  the  prevailing  fiiie-iirained.  li^'ht  ij;i-eyish,  iiisty 
weatlieriiif;  jriieisses  representing  oriy:inally  inteihedded  chnov 
oi'-andy  material.  .\s  c.impaied  wiihlhe  heels  nf  enclosim;  lime- 
stone these  hands  ai'e  inutdi  more  hiittle,  and  when  suhjected 
to  any  loiij;  continued  or  proiiouiicecl  dynamic  .action  are  often 
torn  apait.  the  more  plastic  limestotie  flowinj;  apparentlv 
around  and  ainoiiir  the  sepaiated  jior,  ons  of  the  haicl.  and 
aecominodatin^r  itself  to  e\er>'  chantce  in  posi*;,'n  »\hich  it  may 
assume.      In    cxjjosure.s     which    iiave    underiri  'ne     simpler 

stretchinjj  |)rocess  the  .separated  fragments  aic  olten  (piite  an- 
gular and  are  readily  traceable  as  one  continuous  hand,  hut 
where    extreme    inoditiratioii    has    taken     place    the    frai;ments 
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have  hecoiuc  sd  ruuiidcd  ami  displaced,  oxviiif:  to  diffeiviitial 
nioveiiient  and  pre<suip.  that  the  resulting  lockniais  presents 
in  great  ])erfectii)n  the  charactci'  of  an  ordinaiv  conirlomerute 
containing  fraiinients  with  cveiv  appearance  of  havin;;  heen 
rounded   l>y  moving  water.     'See  IMates  \l,l\"and  XLV.) 

Tlie  most  strikiiij:  feature  in  conTiexioii  with  these  inip\ire 
limestones,  when  they  are  examined  under  tiie  microscope,  is 
the  ])ecuiiar  rounded  foiins  which  the  foreiiin  minerals  in  them 
assume.  Tiie  mineral  in  ijuestion,  whether  it  l)e  pla'.:iocla.se.  pyrox- 
ene, oi'  liiotite,  first  appears  ;is  a  miiuite  individual,  often  |)ei-fectly 
round,  in  tlie  midst  of  a  f;i(]',ip  of  calcite  iii'ains,  or  sometimes  com- 
pletely enclosed  in  a  single  ;;rain  of  the  calcite.  The  firain  then 
firows.  always  retainins;  a  loniKlcd  form  and  \('rv  sharpiv  defiri(>([ 
outline,  cuttinjc  across  llie  adjacent  calcite  <;rains  without  appar- 
ently lieinu:  in  any  way  inlluenced  iiy  them.  Sometimes  iticlu- 
.sions  of  calcite.  also  roundecl  in  form,  will  he  seen  in  the  ;;iains  in 
q\iestion.  .\t  other  times  a  i:roup  of  ixrains  of  silicates  of  the  same, 
oi-  of  ditl'erent  species,  will  he  formed  liy  individuals  wiiich  started 
to  fxrow  near  one  anotlier  cominir  toiiether.  In  these  casi's  allo- 
trioniorpiiic  rounded  airjirev.ates  of  silicate  firains  result,  and  it 
liecomes  evident  tiiat  if  this  growth  of  silicat(>s  tlirir.mli  the  lime- 
stone contiMued,  a  ty])ica'  allot rioinorphic  pyroxene  ^rneiss.  pyrox- 
enite,  or  amjihiliolite  of  some  kind  would  result,  dependent  on  the 
relative  propoitions  of  the  different  mineral  species  jiresent. 

In  Dr.  Steriy  Hunt's  vahialile  j)ai)er  on  the  Laureiitian  lime- 
stones of  North  .-\merica'  a  list  of  -IS  mineral  s|)ecies  is  iriven, 
which  iiad  lieen  discovered  in  these  r<icks  at  the  time  wiien  the 
paper  in  (piestioii  ap])eared.  While  an  exh.austive  study  of  the 
mineralou'y  of  crystalline  limestones  in  the  area  covered  Ijy  this 
report  would  prolialily  lead  to  the  recoi;nition  of  most  of  the 
species  eiuimeialed  i)y  Dr.  Hunt,  considerahly  over  on(»-half  tiie 
numlier  of  these  species  has  already  been  discoviucd  in  the  lime- 
stones of  tills  area,  and  in  addition  to  those,  a  numiier  of  species 
not   mentioned  in   Dr.   Hunt's  paper  have  heen  ohserved. 

It  may  lie  mentioned  in  this  connexion,  that  Di'.  Hunt  has 
includeil  in  his  list  minerals  which  occur  not  only  in  the  limestones, 
hut  in  the  accoiii|ianyinfr  iieds  of  pyroxenite,  iineiss,  etc.,  and 
that  his  list  also  includes  a  series  of  peculiar  zinc  ores  which  occur 
only  in  a  small  .area  of  crystalline  limestone  in  New  .lersey,  sup- 
po.sed  to  lie  of  Laureiitian  ajie. 


'  (IciiloKiciil  Survey  of  Canada,  I{c|H)rt  of  I'rotsrcss,  lS(i.{  ^i(i,  p.  199. 
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M'-.  nillnii  Mill-,  in  a  |ia|ici'  mi  ilic  ni.ilyl.ilciiilc  .|t'|i(i-its 
in  the  aitcicl  linic-lonc  i  p\  r(.\ciiilc)  oi  idt  :!.  cdiin  —  idii  lot' the 
t(nvn-lii|i  dt  llaiTdiiit.  iiiiiilidii-  the  dcciinciicc  in  thai  <Ic|mmi, 
in  aililitidii  in  certain  nl'  llie  n.ineial-  in  llic  li-|-  ^i\in  ali(j\-e, 
dt  the  inineiaU  ai-eiiic.  lidinile.  iiiai ca-ite.  ,-|idiliiinrne.  ami  sulphur. 
These,  if  :itll  I  Id  the  li-i.  Inju-  i  he  KHal  niiii|liiT  dl  -.iiriie-.  dli- 
>''i'V"l  "P  '"  I-.  "!■  tdiir  |(.-s  than  the  niimi.ei  icrdi,i,.,l  j,,  1 1,^ 
liuin'-   lis;    Idr  the   linie-ldiie-  df  the   \\hdl(>  nf    \dilh    Aiiieiira. 

Al/iiii  II.  'I'lii-  ininei-al  dci-uis  with  1i1,mc|<  ^ainel.  sraiidlitc, 
and  dlher  silicates  in  the  l';i\|..n  iidn  die.  which  i-  .a-sdcia.e.l  with 
the  ciy-talliiie  liinestdiie  dn  hil  .'>.  cdncessj,,n-  \'  .and  \l  dl'  the 
ld\Mi-hi|i   df    I.iilierwiiith. 

A/Kilil'.  'I'liis  niineial  is  widelv  di-t  lil.uted  ihidii^h  the 
liihcsldnes  ill  the  fdini  df  iniiiule  piism-  d|-  idiinded  iii.-iins  df  a 
pal-  ui-eeii  cdhmr  It  is,  hcwever,  iiidre  :il>iind.inl  in  the  nia-s,.s 
dt   ;:i;inulai'  ureeii   pyidxene   i  i-dccdli|c)    which   .'uv  sn  dfiiai   foiiiid 
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ill  tlif  foiiii  i)f  iiTcsiiilar  veins  or  >tie:ik>  in  llic  liiiicstoiii',  cspciiiillv 
near-  tin-  (•"iitai't  with  iiiti-u>iipii-;  u,  :.Maiiii(v  It  is  raiclv  that 
apalitc  raiiiiiit  lie  foiinii,  in  small  .luaniitii.s  ,il  least,  in  (ircnrreaces 
1)1'  tliis  iiii-l\.  'I'his  same  L;ianulai'  pyiuxenite  is  alinust  invaiialily 
fnunil  in  cDiinexidn  with  the  lari;e  deposit-  of  a;iatile  which  in 
former  yeais  were  so  extensively  workfl  in  the  l.aiiientian  of 
Ottawa  county,  (^ue..  anil  was  there  ic'^'aided  |py  pro.peclors  a- 
the  liest  inilication  of  the  presence  of  apatite.  This  rock  has  liceii 
ilescriheil  in  the  section  of  this  report  ilealiiej;  with  the  inetainor- 
|)liic  proiliicis  of  the  irianite  intiiisioiis.  .\s  a  locality  where  apa- 
tite oiiurs  ill  this  manner,  lot  2s.  coneession  I  of  |)vs  art  (see  p.  .'5S4, 
licoiioinic  Uesoiirces)  niay  he  iiist.ini'eil.  .Mso  several  |)oints  on 
till'  north  shores  of  Maptiste  lake,  on  lots  27,  '_'s.  ami  'Jl>.  concession 
\'I  of  lleischel.  Crystals  of  apatite  of  considerahle  (liiiiensioii-  ai-e 
foiiiiil  in  the  limestones  on  lot  :{!),  concession  .W'il  of  .\iistriither. 
near   the  shore  of   l-lels  lake,  and  are  lemarkalile  for  the  i|evelo,i- 

nieiit  of  the  liasal  plane,  which  is  umisiial  in    t!i •ciiirences   of 

this  mineial  in  the  l.aurentiaii  limestones.  Three  occurrences 
of  this  mineral  with  calcite  ha\e  heen  referred  to  under  the 
lieadiiiL'  of  calcite.  in  the  present  list,  .\patite  .rysl.als  ha\e 
also  lieen  ohtained  on  loi  2'J.  concession  .\I  .\  of  CirditT,  and  on 
the  north  end  of  lot  S.  coiice-sjon  \li  of  t lie  same  township, 
where  they  ai-e  stated  to  oi-cur  in   \eins  of  calcite. 

lidiil- ,  -Tliis  mineral,  in  some  cases  white  and  in  other  cases 
red  in  colour,  occurs  ussociateil  with  galena  and  calcite  in  a  num- 
ber of  veins  cutting  the  limestone  in  the  townships  of  Tudor  and 
Lake.  The  veins  ai'e  in  some  cases  as  much  as  '2  feet  in  width, 
and  several  of  them  have  lieen  opened  up  and  worked  for  the 
Salena  with  which  the  liarite  is  associateil.  Keference  is  iii.ade  to 
tliein  in  the  .section  dealiii;;  with  economic  jieolofjv      (Seep.  '■'A7). 

liliititi.      Referred  to  under  phloft'ipite. 

Calriti.  -Of  the  calcite  constituting  the  i;reat  stratified 
masses  of  the  limestone  in  this  district,  it  is  uniieces>.ar\-  here  to 
speak,  as  the  structure  and  microscopical  charactei's  pre.-eiited 
by  the  mineral  will  be  discussed  below.  In  the  l.aurentiaii  in 
other  parts  of  Xertli  .\inerica.  calcite  veins  are  often  found  tra- 
versiii};  the  strata  of  the  limestone  jiroup.  These  veins  in  some 
cases  consisted  of  nearly  pure  calcite.  }r(>nerally  coais(>  in  i;iaiii. 
but  in  other  cases  contained  crystals  of  apatite.  phloRopite.  pyrox- 
ene, and  other  mincials.      It    was  these  veins  cuttiii";  across  the 
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:i|)|iMlciitl\  Lcdilcil  str;it:i  ol  tlic  l.,iur('iitiuli  wliicli  (•(iiitiiliUiiMl 
l,iij;cly  to  tlic  upiiiiuti.  •,vi.lc-s|jica(|  aiiiuiij;  the  imiIv  stuilciit.s  of 
Ariicricaii  <;co|o<;y.  iIkiI  llic  rivstMllinc  liincstorM-.  of  the  I-iiircntinn 
wcic  of  cniptivf  orifjiii.      In  tlii^  ilistiict.  rMiiiou>l\  ciioukIi,  wliile 

tllCIf  i>  :ill  cliolllloUs  ilcxflopliicilt  of  tilt'  l.tililcd  liiiH'^tolics,  \C|V 
lew  iif  llioc  calcitc  veins  li,i\c  hccii  fouiKi.  TIncc  occiiricnccs 
nuiy  lie  iiiciitioiicd.  The  (ii>t  con-isfs  of  ;i  iiiiiiil.ci'  of  \citis  which 
;irp  foiiml  cuttii;^'  the  fine-drained  fitieiss  that  is  associale<l  with 
the  Hine.-tonooii  1,  {.  coneessic.n  X  of  the  township  of  Monnioutti. 
The  \cins  in  <iuestion  nre  ueatliei-ed  aw;iy  at  the  -niface. 
jrivirif;  rise  to  ;i  series  of  (•r<'vices.  in  some  c.-is^s  as  much  as  a  \ard 
in  width,  at  the  liottom  of  which,  in  dijifiiiif;  awav  the  soil  whicli 
lias  pirliy  lilleii  thetn,  the  vein  is  laid  Sare.  They  consist  chieflv 
of  co;u>ely  crystalline  jiink  calcite.  throUKli  which  are  di>triipiiteil 
larKecr\stalline.ina.-ses  of  hoiiililende.  and  larj^ocrystaK  of  ajiatite. 
It  was  the  presence  of  the  h.tter  mineral  ii:  the  veins  which  directed 
attention  to  the  occurrence  at  first,  leadinj;  to  the  hope  that  the 
veins  mi<i;ht  yield  a  sufllcient  amount  of  apatite  to  he  worked  for 
this  mineral. 

Another  occurrence  is  that  supposeil  to  lie  an  iron  tniiie.  on  lot 
.17.  cotice^siou  W  of  (!lamorj;an.  Here,  cuttinj;;  a  rock  which 
microscopically  resemhlcs  a  mica  syenite,  are  several  well-developed 
veins,  one  of  which  can  I )(■  traced  on  its  strike  foi'  over  (IM  v.ards. 
rea<'liinK  in  ]>laces  a  width  of4  feet.  The  vein  matter  is  coarsely 
crystalline,  and  c(jnsists  of  pale  piid<  calcite.  with  .ipatite.  spliene, 
Motite,  hornlilende,  orfl  'lase,  and  magnetite.  The  last  men- 
tioned mitieral  makes  up  ahout  one-half  the  \cii!.  It  is  stron<;ly 
attracted  Iiy  the  m.-i/net  anil  is  in  places  a  natural  magnet.  It 
often  shows  j^ood  octahedral  form,  more  especially  w  Ikmi  it  forms 
a  hand  on  the  side  of  the  vein.  In  these  ca.ses  it  firew  into  the 
calcite,  or  the  calcite  wa.s  dpjxisited  around  it  after  its  <Tystalliza- 
tion  had  lieen  completed.  (!rou|)s  of  perfectly  fornied  si)liene 
crv.stals.  hiaek  in  colour,  were  found  partially  emhedded  in  the 
maKiietite.  and  apatite  crystals  oi'cur  in  both  the  magnetite  and 
the  c.ilcite.  Other  \eiti.s.  up  to  4  feet  in  width,  on  this  same 
hit,  contain  relatively  more  miea  and  have  heen  opened  up  for  the 
puipose  of  ohtaining  this  mineral.  The  mica  is,  however,  very 
dar'.  in  colour,  heing  hiack  in  the  hand  specimen  and  very  deep 
hrown  hy  transmitted  light.  Crystals  of  this  mineral  as  much  as 
G  inches  in  diameter  were  seen. 
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It  NCi'iii-  |.riil.:il.|c.  hoiri  uhal  I-  kliown  c,|'  ,,ri'  infiicc-  iti  nldri 
I'Mit-  <if  the    I.MUrciitKiii   III   C-iriiiu.-i    uhcir   tlo-c   \ciii.s   aif   ninic 

MliMriilalit.  tliMl   a  i;i:i(liial  |ia»a;r<'  i-(iiil,|  \,c  IoiuhI  fr vi-iii-  cuii- 

.-istiiis;  c-liiclly  ..I'  calcitf  In  I  ho, ii~i~tilm  (■"••iitially  i.f  c|ii:irl/ 

Mini  oltlicM-la<c.  ami  wliicli  iiclnnj;  t.i  the  rla->  o|  tlic  iiciiliiatilc-.. 
The  unnip  of  \ciiis  ju,t  icIiticiI  t...  Iinjijinir  a-  \\„-v  ,|<,  1„,||,  ,a|rii,. 
a  IK  I  oi-tliocla>i'.  Im-|iiiii;  to  tlii-  l  raiisil  loiial  I  \  |m'.  all  lioUi;li.  oci'iinini; 
in  a   latlicr  ilark  lia>ii-  roi-k.  they  aii'  iiiurli   lii  m  jinii   Ihmiimu, 

liiilK'lals  I  hall  il^ilal. 

A  th'ij  occijirfiicc.  hiiUfSiT.  a|p|iio.;rh(-  iniicli  liioiv  iicaiiv 
to  the  da--  of  the  |ic<;iiiatitc>.  'I'hi-  i-  a  \i'iii  (wi'iininu' on  lot  l-V 
(■once— ion  Xj  of  the  town-lii|i  of  Moniiioiil  h.  'I'lii- (h-po>ii  ua-at 
one  time  woikcil  fo|- a|i.-ititc.  and  a  con-iiliMalpIc  ((iialitit\  of  thi- 
mineral  ua,-  taken  out.  '1  he  |ie.u'iiiatite  dike  oi  \ciii.  here,  i-iit-  a 
liaiided  i|UMrtzite.  and  i>  for  the  iiio-t  part  rather  tine  in  main,  al- 
thoui;li  It  varies  fjieatly  in  size  of  fjiaiii  from  place  to  jilaee.  V—o- 
eiatcd  with  the  oit  lioclase  in  the  eoarsei-  ;;rained  parts  of  the  \ein 
are  ^reat  massi  of  dark  !,'reeii  horiililende  in  ,  he  lorm  of  i:  ie;.'iilar 
I'atches  or  streaks,  the  individual-  of  I  ornhleiide  l.ein>;  in  -ome 
cases  as  imic'li  as  a  f  lot  in  diameter,  'rojii'ther  with  thi-  lioin- 
Mende  are  loiind  ina-s(  s  of  n-d  and  iiiei-n  <;ranular  apatite.  eoarseU 
crystalline  calciN  black  mic.a.  dark  j;ieen  pyroxene,  spheric,  anil  a 
little  pyrite.  The  m.-isses  of  .apatite  are  in  plai c-  as  much  :is  .1  \  anl 
ai'l-oss.  The  calcite,  however,  in  thi-  occui-ienre  form-  .1  rom- 
])arative|y  sm..!l  part  of  the  whole. 

Clu,ii(lniilil, .  -This  niiiieial  was  found  in  only  a  sin>;le  localily. 
namely,  on  the  line  of  the  irondale.  Hanci'oft  and  Ottawa  railwav . 
whei-e  it  crosses  the  front  of  lot  1 1 .  concession  i  of  tlie  township  of 
llarcoiirt.  It  occurs  rather  alumihintly  in  fh<'  form  of  liiijjlit 
orange  jirains,  as.sociated  with  a  pale  j;reen  phjogopite.  and  ;i  little 
pyrrliotite  and  spinel,  in  certain  lieds  of  the  limestone  found  at 
thiit  ioiality,  A\lieii  t'.xamincd  under  the  microscope  the  snudler 
grains  of  choiidrodite  are  seen  to  he  round  ore^<:-shapeil  in  outline, 
and  to  lie  emiiedded  in  the  calcite  iinlividuals.  The  l;ir<;er  i;rains 
are  more  irrejiular  in  shape,  hut  always  po-sess  rounded  outlines. 
They  are  (ileocliroi<'.  Iirownish-yellow,  and  colourle.ss.  Iiave.i  IiIkIi 
doulile  refract  ion,  atid  are  often  twinned. 

Doliiwilc.  -.\.s  iiieiiiio.ied  aKove.  the  crystalline  limestones  of 
the  area  are  in  many  i)laces  ti.aL'tiesian.  as  can  lie  easily  ascertained 
hy  oliserviiiiT  the  compar.alively  slight  effervescence  produceil  liy 
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ttif  :ip|ilir:iliiiii  of  aciil  In  the  t'liicturcd  siiilarc  iif  the  roik.  Iti 
iitlu'i'  |ila(i's  the  aiiiiiiiiil  <pf  iiiairiic^ia  is  still  lai-irj-r,  ati'l  tin- linic- 
stuiic  |ia--cs  iiitii  a  true  ilnliiiiiitc.  Wlictlicf  this  clnliiiiiitc  is  ail 
iiliuiiial  inaLilu-iali  scdiiiicMt  or  wlictlici'  it  loillls  t'lniii  the  altfla- 
tii'ii  nl  llic  liinc^tiiiic  lamiiit  in  all  ra>r>  he  (Ictrtiiiiucil.  it  is, 
liii\\c\ci'.  ill  rcitaiii  parts  i>f  tlic  area  idiinrrtcil  witli  tlic  |in's<'iiic 
(it  iiMiii>i\c  iiM  ks  wliicli  i-iit  tlic  liiiicsiiiuc.  tilt'  iiitiMisioiis  in  qiics- 
linli  allciili^  llif  liiiicsliiii(>s  In  (liiliPinitcs.  'ilii>  is  iiulalilv  ll.c  case 
ill  llic  ili-tiirt  aliiiiit  the  simtlieiii  hall  nf  I'amlasli  lake,  in  tlu' 
ti(v\ii>liip  111'  CanlitT.  Hitc  tlic  liiiicsiniic  liciiiiiics  runvfrti-il  iiitit 
a  (l.)l(iiiiit('  aliiii':  citliri'  nir  nl  the  l(.iii:  tniiunc  nl'  ilinritic  ainplii- 
I  iilitc  whicli  cinsscs  the  sniitliwcstciii  liay  nl  llic  lake  iti  a  iinrtli- 
east  ami  -  Mtliwcst  iliifctinii,  and  which  is  an  iiitnision,  nmic  iir 
!<■>.-  altcri  -ulisc<pi(Mit  int'laniniphii-  aircncics.     The  liiiK'stniie 

liaiiil  also  I  nil  the  rliarartcr  nt  ihilnniitc  ainii',;  its  cniitact  with 

the  ainphiiinlitf.  ivhii'h  fnliiis  a  pnitinii  nf  the  shore  nil  the  -niitli- 
easlein  liay  of  the  lake.  Here  the  mode  of  oeciirrenc-e  indieates 
that  there  has  lieeii  a  dnloniiti/.alioii  of  the  limestone  thrnuuh 
the  actinii  nf  the  hasic  i<;nentis  intnisiniis.  j)nl<iiriite  is  frei|uently 
seen  under  similar  conditinns  elsewhere,  and  especially  in  the  east- 
ern half  nf  the  area,  where  iiaiihrn  nr  !ialp|pr<i-dioiite  iiitrusiniis  are 
iiiinieinus;  and  liasic  amphiliolites.  which  are  prnhaltly  in  many 
c;  se^  of  Volcanic  niijrin.  are  widely  distrilnited. 

.V- has  lieeii  shown,  the  limestones  at  the  cniitact  nf  the  irranile 
l'atholiiii>  arc.  in  many  cases  at  least,  cotncrted  into  ampliiholiles. 
wiiich  imiilic-  all  adililinii  nf  iiia?:nesia.  anions:  other  siilistaiice>, 
t<  the  nri;;inal  liiMC-tniie.  It  iiii;:ht  thus  he  expected  that  almiit 
the  maiiite  iiitrusioi;  i  process  of  ilohimitizatioii  miirht  ai.-olieoli- 
seiveil.  Aloiii;  these  jiiaiiite  contacts,  Imwever,  the  limestniie 
I'-ii.-tily  .appears  to  he  altered  directly  into  silicates,  without  the 
int  ■rxentinii  of  .i  doloniiti'  -taue.  Aliout  tiie  niiitact  of  the 
;:'anite  intrusions  with  the  liim-tones  on  the  w(>steiii  side  of  the 
township  of  <  ilainnrfran.  nii  cuncessions  1\'  and  \',  however. 
cnai-cly  cryst.alline  white  dnlnmii'  is  aliuiidaiit.  It  fnrms  lar<;e 
exposures  on  t lie  south  slmre  nf  Cniiiau  lake,  and  nccurs  alsonii  the 
east  ^ide  <if  1  )e\il  lake,  and  at  the  ciiii'.Ht  just  east  nf  Maxwells 
crossiiii;.  In  these  cases,  it  is  not  (piitc  certain  that  theilnlnmite 
nwc-  its  existeiKC  tn  the  pic'seiice  nf  the  irraiiite,  since  th(>  ilistri- 
hiltioii  of  the  dolomite  does  not  hear  a  ■■■j-taiit  relation  In  the 
horders  of    the   jiraliite    ma.sses,    crvstalline   limestone   of    ■he   nr- 
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ililiarv  ty  |K'  often  ilitcrvfriiiiL:  liclwecii  th<;  L:i:iiiitf  iiinl  llii'  iloliduitf 
iMciirifiii  '•■<  ill  i|ii<'~iiipri. 

l-'.juiliili .  'I'lii-  iniiicial  i-^  tiiiiinl  in  -miii'  phicc^  in  the  highly 
iilli'ivil  linicstonc.  riiu>  ii  imiui>  in  u^Mxiaiicin  wiili  the  iciidi^h 
tiriiwn  pyroxfiiitc  wliicli  results  t'lnni  tlie  a  I  irr.it  ion  of  tiic  liinc-i.inc 
on  111*' shores  of  l'':irraL.'iit  laki-  in  tlic  to\vn-lii|i  of  llariomi  |i  i< 
also  foiniil,  in  roin|iany  with  iiyroxcnc.  scapolitc.  aipl  -|ilii'ni-,  in 
tlic  altered  limestone  on  lot  1").  ('once^sion  \1  if  the  touM~hi|i  of 
<  ilainorjian.  At  llie  latter  locality  it  oniir-  in  llie  lUrin  oi  rallier 
huL'e  ;:rains,  with  tlie  n>iial  |risinatic  halnt.  urouin'.'  into  the 
ilicliviiluals  of  srapolite,  sonielinies  in  s|ion:;e-like  form-,  and  at 
oilier  tii'ies  willi  ;;ood  crx-lalliric  terminations.  It  is  also  found 
in  lari;e  inclividnals  in  the  curious  unei>s.  e\idetitK  an  allereil 
limestone,  which  occuis  on  I'ine  lake,  on  conco-ion  ill  of  the 
township  of  Monmouth,  and  uhidi  is  described  on  pai;e   I  iL.'. 

(itthiiii.  This  niineral  was  uliservecl.  in  association  with 
araphite,  dissemin.nted  tliidua:houl  the  crystalline  liiiie-tono  ..!i 
lot  1;!,  c-oncessioii  .\l\'of  the  towii-hip  cif  l.utterw  oil  h.  It  also 
occurs  in  association  with  zinc  lilende  in  the  limestone  of  li  t  l:!, 
concession  \' of  the  towii>hip  of  CarcjilT.  \Cins  holdin:;  ;;aleii.i 
in  a  i;anjriie  of  calcite  and  halite  <iccur  at  sevei.il  place- in  the 
townships  of  Tudor  and  Lake.  Several  of  the>e  have  liecn 
openeil  up  and  worked  for  lead.      (See  p.i'je  ;l  I7i. 

(iiiiitit.  -'ll.i'  sedimentary  ^nei-s  i  paraiini'is-)  occurritiL;  as.-o- 
cialed  with  the  limesloiies  is  often  rich  in  iriirnet.  hut  the  iiiineial 
rarely  occurs  in  any  consideraMe  amount  in  the  limtstoiie  itself. 
In  connexion  with  the  lied  of  iron  ore  on  lot  JO.  '•oiicession  1  of  the 
township  of  Siiowiloii.  which  occurs  in  crystalline  liiuestoiie,  -mall 
l>ands  of  red  tiurnet  rock  are  found,  and  the  mineral  al-o  occur 
elsewhei*'  on  the  same  lot.  as  thin  hands  in  the  liiiic-Iiiiie.  asso- 
ciated with  firaiiiilar  irreeii  pyro.\enite. 

(inil'liili.  The  or^ianic  pii;meiit  whii'li  colours  the  lilue  and 
apjiarently  unaltere(l  rnnestcjiies  of  the  ana.  when  these  are  al- 
tered to  white  crystalline  limestones  heconu's  lOi-  the  iiio-i  part 
oxi<lized  and  d("stroyed.  Imt  a  poi'ion  of  the  carhoii  in  -oinr  cases 
survives  iti  the  form  of  disseminatecl  scales  ot  uraiihite.  Small 
(piantities  of  frraphite.  therefore,  oi-cur  in  the  crystalline  limestones 
of  iiiatiy  places  in  the  area,  more  especially  in  its  wr-tern  half.  As 
localities  where  such  occurrences  ,:r<  to  he  f<iund.  lot  '20.  coiicessi(jn 


2(»4 


1.1. (II. I  i.li   \l.    -.ri(\  i;v,    (■  \\  Mi\. 


I" 
9! 


h 


111  111'  the  l()\vii>lii|Mif  |)u(llc\-.  .mikI  Icil  10.  .•(iih-cv^imi  ,\I\'  ,,fihc 
t(i\\n~hi|i  lit'  MiiiiiiiiMith  iii;i\-  lie  iiicnliniicil.  In  dlhci  |il:ii-c.~  I  he 
i;rM|(l'iic  i~  t'linii.l  in  lariicr  ini:inlilit-  in  the  limc-lcm-.  in  llic 
toiin  ol  \cin>  III- l;ii;i(.  in;i»(-..  '['uii  uiilicsc  iM-cnrrcncc-.  whii-li 
li:i\c    liccn    iipcnni  up  in  milcr  In  a-iiTlain  ulii'llici-  the  ■iiapliilc 

was    |iic~cnl     in    \\  mkal  ili>    ai ml,    arc    ili'>riiin'il  in   l  lie  -ci-linii 

tivalini;  nl'  llic  rcniii-inir  i;c.iln;:y  nl'  ihc  aica:  tlii'  (ii-l  nl'  ihc^c 
liiralili"-  licin^  un  Ini   :;u,  riini-(-~>iiiii   I  \'  nf  (;iaini>r,uan.    ami    llir 

SClunil   nil    Inl    :lL'.   cnllia-silin    Mil   nf  Mnnninulh. 

llonih/i  nil(.  Thr  liincslnncs  alniif;  tlic  Imidcis  nf  icranilc 
l>allin|iili.<  liciiucnlly  i-mitaiii  iininlijciiiic,  Tl.c  inini'ial  i.-  niil\- 
one  nf  a  minilicr  nl'  nmicial  s|iccics  ilcvclnpcd  innlcr  ilicsi'  riiruni- 
staiiri's.  ami  i-  lint  piocnt  in  laii;c  aiiioiint.  Iicini;  alwav.s  cxrccilcil 
ill  i|ilaiilily  liy  tlic  pyinxcnc  wliicli  accninpaiiics  it. 

Whrn  llic  liiiicMniic  ai'tuall.\  pa.oi's  nvcr  intn  anipliilMililc, 
tlir  rlialiv;i'  nf  rnliisc  i-nn.<lst.-i  ill  pall  ill  llic  ijcvclnpnicllt  nl'  lal'^c 
amnuni-  nf  lininlilcinlc  in  the  rnck,  l.ul  iinlil  llii.s  -.iai;c  nf  ail- 
vaiic'il  allcralinn  i.<  rcachc.j.  tjic  i|Uaiilily  ,<>:  hmiiMcnilc  i.~  .~iiiall. 
This  lininlijcinlc  niTurs  in  the  liinc-lniic  in  the  fnini  nf  immiicl 
Kiain-  nr  in  clnnnalcl  niiinijcij  fmni-.  ami  i-  nf  a  lather  ijccp  ^ivcn 
cnlnni-  ami  vt  mnjily  pici.rhinir.  A.  Inrajilics  uhcicit  nccui-s,  the 
liiiic.Mniic  alnnjr  llic  .-.niiihcin  cniitart  i<\   the  ( ila lnnri;aii  liathnlith 

'"■'"'•'■'I  •' Icihani   ami    .Ma\uell>  rin>-.iiiu;,  ami    the    liinc.-tnncs 

alnni;  llic  ea>tein  iiiaiuin  n\  the  -aiiie  liathnlith.  almiii  |nt  :.>7. 
(■nma  —  mn-  I  .\  ami  Xnf  the  >anie  tn\Mi~|,ip  ina\  he  nleil :  alsnnn 
int  I.-,,  rnrin— .inn  III  ni  l(ii,||e\,  ami  the  \ci\  hi,i;lil\  alteieil 
IlineMnne  liami  rm-Mli;:    i'ine  lake,  mi  rnm-ev-inn    111   i<\    I  lie  tnuii- 

-'•il    "1   ^'"'11 I'll       In    the   tnun~lep  nf  (lalw.ix.    which   lie<   im- 

'"i''li'i''|\  I"  'he  we-t  n\  ('.•ivemli-li.  ami  .<(  which  niil\  the 
c\l|-ciiic  liniihe.aM  rmnei'  i-  inchnleil  in  the  llaliliilllnli  -hci'l  . 
Ilicic  I.-  :i  ;;ie,at  .  lc\  cinpii  leiil  >>i  ciyM  .■lilinc  liiiicNlnnc.  ami  mi  Int 
In.  ci.nce"inii  Xlll.  ih,.  iuncMnne  i^-  lilleil  with  line  hl.a.lc.l 
I'i'isiiis  ni  hnriiMcihie.  iifien  n\ci:in  inrh  in  ieiiLiH,  ;in<l  in  -nine 
ca-c~  iicaiix  h.alf  .'iii  inch  wnle.  The-c  ;iie  white  ni  rnlmn'  ;,im| 
have  Ihc  peilect  |ii  i-.ni.il  ic  t'nini  nf  hm  iili|en,|e,  .illlinimh  wilhrnii 
CIV  slallnnL-iphie  tciniinalinii...  1  inlcr  i  he  niicin-cnpe  llicv  :irc 
seen    In   cnnt..|in    nmiilicrli--   -mail     ;iml     Mrc-nlar  >hapcil    calcile 

itlclllslnll-. 

I  i\f   lucsi'iicc  ni   hninlilcmlc   ill   ceitaiii   calciremi-   Man-   h.is 
alieai|>   liceli  rcl'ci  !im|  tn  nmler  I  he  hcaililiir  nf  c:ilciic. 
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I  iiiiiniili .  'I'liis  iiiincrMl.  uliii'ii  is  niso  innlialily  an  altered 
pyroxene,  cucur,--  in  ilie  liine,~liines  nl'  the  lc)\vn.--hi|i  "f  Tiiilor, 
lurininff  tlie  lillini;  <A  ihe  >u|)|i(iseii  clianihers  in  tlie  Tuihn-  r(,/.,i,in. 

.M.iiliiilili.  S(i  tar  as  i>  known  at  present.  iiia,u:nelile  verv 
.sell  Ion  I  oi-iMiis  in  I  lie  loiin  of  .i;i'aiiis  ilisseniin.iteij  in  tlie  i.anrentian 
iilnesliiiies  ol  llii>  .area.  It  li.as  Keen  noteil  oeriiriiiij;  in  tlii-  ua\ 
only  in  one  iii^taliee.  n.aiiiely.  in  :in  inipnic  linie>tone  .  ■.  inl  !.">, 
i-oni-e~-ion  1 1 1  III'  1  he  lo\vn-lii|i  ol'  I  tiiilley. 

In  ni.aiiy  plai-e>.  Iiii\\e\ci-.  lioilie~  nl'  ni.'ijUliel  He.  oliiai  o|'  \(.i\ 
consiileralile  ilinien-ioii>.  nernr  as  lieils  or  lenses  inleist  ratitieil 
with  the  ery-I.illine  liliie^tolies.  In  1  lie-e  me  lioilir<  I  lie  ni.aunel  ite 
is  \ei\  l'rei|ii'Mill\  ,a--iiriatei|  with  .1  l:ii:;i'  propoilinii  nl  \aliiH|s 
t'ei'i'i|i;inoii>  -ilieale^.  r~peri:ill\-  pyroxene.  limnMenile.  anil  ;;.irnet  ; 
anil  lli«'re  i>  iisiiall\  a  ron-iiler.alile  .aiiiounl  of  ralrile  .li-x-nii- 
naleil  llllou^ll  llie  mass.  h  see,ii~  eNliiely  lc;i-i  "iia  I  i|e  In  lic- 
lie\'e  tli.al  t  lie^e  I  mi  |ic~  in  ni.ali  \  .  if  Iml  .all  i'a~e>.  reple-enl  llieie-llll 
of  a  eoiilplele  1  epi.ai-enieni  of  the  h  liie^l  1  uie  lh|..iii;li  the  .aileliiN  nf 
imn-lieaiiiii;  -niniinn-  ni  \apiiiii~.  In  the  ^ei'iimi  nf  ihe  ii'imii 
uhi'il  ileal-  Ailh  the  alteiallnn-  ulii.ji  ihe  linie-lniir-  ii:i\f 
mii|e|i;iin".  il  i>  ^hnwn  I  hat  t  he  i|e\  elnpinelil  nf  I  he  -iliiat  r-  al  in\  r 
nienliiineil  in  the  linie>liine>  is  frei|iiiait  l\  iliie  In  -;irh  niela- 
innrphie  ;ij;eneies  cnnneeteil  with  the  |iiii\iniil\  of  iLini'nii-  iiiliii- 
:-ioli,~.       In     ihe    e.a-e  of      the    Cneliill    imn    nre,    there  i-an     hi'    lltlle 

ilouhl    th.il    il re    lioily     li,'i~    mijrin.iieil     in    llii-   \va\.   .an. I.   ;il- 

llloliirh  the  e\ic|enre  l.~  le-^  -lrikin.i;,  il  1-  iielie\ei|  thai  ihe-alno 
is  Hue  nf  the  \  iiinri.a.  raMnn.aml  other  ~iniil.ar  iron  i|ep.i-ii- 
uliirh  nrriii  ill  hine-lnne  ne.ir  the  ni:iii;in  of  the  i;ie.al  ;;i'.aliile 
hal  linhl  h^.  A  lurlher  ili>eii>~inn  of  i|ii~  >ulijerl.  .ainl  ile-erip- 
tioll-  o|  ihc  ore  iioi|ie~  referreil  In,  will  liefiiumlin  llie>erlioii 
ilealiliU'  \Mlh  ihe  ernnniiiir  >;co|n^\   nf  ihi.  area. 

M  inndiii'  .       Iteleiieil   In  nin  lei   n||  h,  icLi^e. 

Misjiicl:,!.  'i'lii^  inilier.il  nrriii<  a^-mialeil  \\|lli  i|ilall/  nii 
the  Inl  nwiii'il  l'\  \\  illi.ilii  .Irl'fle).  .aim;!!  ^ewii  mile-  wr-l  iA 
l.'.VmaMe  >l:ilion  of  llie  (Vnlial  <)nlann  i'.ailv\a\.  mi  i'niiri--]nii 
1\  of  llie  lii\MI~liip  nf  ralaila\.  I  See  pai;i'  ^'lilii.  The  \ein 
plnliaMv  niTiii-  rilllili;;  linievlmie.  a~  llil-  i-  the  rminliv  lurk  of 
this  pmlioii  of  ihe  area.  \--nrialei|  Willi  I  III-  mi-plikel.  alhi 
chielly  HI  the  fnrm  nf  a  liliini;  In  li->iirr-  .aiiil  r.a\  ilie-.  -mall  i|ii;iiiii 
lies  of  lirijihl  red  ie.ali;ar.  -nlphiii  \  ellnw  m  pinieiil ,  and  deep  i;ieeii 
srmndilr  were  hiliiid.       (."sei'  pajie  ■i'''7  I . 
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.Mi.-;()ick("l  al.-^d  (icciirs  on  Urad.-^liMw's  lot.  alidUt  flic  middle  of 
the  towii.«lii|)  of  Diiiijiaiiiioii,  on  concc-v-ioii  \'l.  |[,.|e  also  ii  is 
assoriated  uitli  r|Uartz  and  scorodite  C.')  ami  prohahly  occurs  as 
I'efore  as  a  vein  ciittinfi:  limestone  and  featlier  ani|iliiholite. 

Mnhihilntitv.  -This  mineral  is  often  found  in  the  ,i;re..n 
pyi-o.xenite  which  results  fi-oni  extreme  alteration  of  the  liiPestoiie. 
Oceuncnces  ,,f  this  nature  are  descrilie.l  in  the  secti.ni  treaiinj; 
of  the  economic  jieolofry  of  the  area.  The  mineral  is  al-o  immd 
siMiiiiiated  throuj;h  an  impure  crystalline  limestone  aloim  t  hi' 
shore  of  I'iastmore  lake,  oii  l,,t  !.':{.  c,,nc<-sion  \-  ,,f  ,|„.  to\vn>hip 
of  l.utterudft h. 

.U».v<7))vV(.^-Tliis  species  ,„.cur--  in  small  scales  in  the  ciys- 
talhrie  limestone  on  l(,t  L>(),  ranjre  H.  of  the  township  of  Faraday, 
where  it  is  associated  with  the  (itie  blue  scapolite  of  that  locality, 
to  which  reference  lia>     lieady  lieeii  made. 

()rj,inin,t.  \vv\  thiti  coatinf;s  of  a  sulphur  yellow  niitieral. 
which  is  apparently  orpiment.  are  found  a.sscjciated  with  the 
inispickel  mentioned  as  occurrinj;  on  .lelTre\V  lot  on  con,-e.ssion 
I.\  of  the  township  of  I'araday.  From  its  mod(.  of  ,,ccurrence  the 
imneral  seems  to  lie  a  decomposition  proiluct  of  the  niispi,d<e|, 
and  is  everywhere  so  closdy  intermi.xe,!  that  it  was  impossihle 
to  make  a  sulliciently  pure  .separation  to  determine  its  character 
with  ali.s,,lute  certainty.  There  is.  however,  little  douht  that 
the  mineral  is  really  orpiment. 

Oilhorlas,  iiuul  M,n-<H-H,ii).  Potash  feldspar  ha.-  I.een  ,,!,- 
served  in  a  few  pl.ace-  in  the  limestones  ar.iund  the  hor.ler  of  the 
f;ranite  intrusions.  |t  is  almndant  in  .-i  small  liody  of  lime-tone, 
aliout  :{()feet  thick,  which  is  foim.l  enclosed  in  the  L'lanite  mieiss  on 
lot  Ml.  c.incession  I  of  ,  he  i,,wnship  of  .-^herli.Hirne.  The  lim.-i,,ne 
here  no  longer  forms  part  of  -Auy  <-ontinuous  Land,  hut  i.-,  an  iso- 
late<l  lime-tone  renmaiit  endo-ed  in  the  granitic  gneiss.  It  is 
(■Xjiosed  on  the  si.h-  of  a  lii-h  dilT  l,y  i|,e  -i,le  ,,f  Hawk  lake  and  is 
lieneti-ated  l.y  small  strititis  ,,f  pen-„iatite.  Little  -rains  and  lumps 
ol  orthoclase  -iccm-  thickly  scat  cd  throudi  the  rock  .atid  -eem 
to  lie  .piite  dislimt  from  the  p. -matite  -trinn-.  The  rock  al-o 
rontaiiis  Kmins  of  ipiart/  and  other  minerals,  hein-  extremely 
hiipure.  Orthoclase,  or  rather  inicro,line,  oixurs  in  lar-e  amount 
in  th.'hii:hl>  altered  limestones  louml  dose  to  the  jiranite  on  lot  10, 
on  the  lin«'  liel«e..n  concessions  X'  ;md  X'l  ,,f  the  township  of 
l>\sart.      This  occurrenci'  is  descril.ed   on   paue   1211, 
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I'hlofioiiili  (111(1  liidlili.  Tlic  mica,  wliicli  is  imc  nf  ilic  must 
fi('r|U('iit  iiiipMiitips  in  tiic  cix  slalliiic  liiiicstniics,  is  a  niaKMcsiiiii 
s|)('cics  witii  miiri"  or  less  iii,ii  ami  vaiyiiij;  in  cdldur  fnnu  pale 
ycildwisi;  iirowii  to  iioariy  lilaik.  It  has  u  small  axial  aiiirlc  ami 
is  ill  part  pliloiriipitf  ami  in  part  ]ir(ilialily  liintitc.  It  is  usiiallv 
imiro  aliiimlaiit  in  certain  I  km  Is  ar  hands  in  a  limt'-t.inc  -cct  inn. thus 
inarUin;;  them  nfY  iiv  thcii'  ilaikci-  cdldiii'.  ami  as  a  general  lulc 
the  little  leaves  lie  parallel  in  diie  another.  i;ivin<;-  to  the  rock 
when  they  ar<'  numeidns.  a  sort  nf  schistdsity.  Lot  :!'_'cdiices>idn 
X\'1I  dl'  Anstnither.  ami  lot  il,  cdncessidii  I  df  Ilarcdurt  ma\'  lie 
mentidiieil  anionj;  the  many  Idealities  where  mica  dccuis  in 
this  wa\-  in  the  limerldiies.  ( tn  lot  Id.  r'dncessidn  .\  nl'  the  tdwn- 
ship  d1  .Mnrmidulh  crystals  df  d.-iik  lirdwn  mica  as  much  a>  .">', 
inches  in  ciiametci-  are  fdund  associated  with  cdarselv  ci-stalline 
calcite,  fdi-inini;  ;i  streak  di'  liaiid  in  the  finer  iii'ained  limestdiie 
of  this  disiri' 

.\s  has  lieen  meiilidiieil  dii  paue  '.);{,  at  ceitain  places  near 
'le  jri'iiiite  cdiitacls  th(>  limestdiie  is  almost  entirely  conveited 
,ito  a  rock  <-ompdsed  of  a  rather  hiie-;:raiiied  ••ii.'irn'iiatidti  (pf 
hiotite  scales.  'I'liis  is  one  df  the  fdrins  as-umed  liy  the  limestdiie 
as  the  result  of  extreme  alteratidii.  A  ureal  de\cldpmenl  nf  the 
rock  is  found  iii'uhially  jiassinu:  o\-er  into  the  limestdiie  du  the 
road  crdssini:  hits  ;{!,  .'>L',  and  oo  of  the  real'  line  of  the  township 
of  Faraday,  .\iiotlier  occurrence  is  -ecu  on  the  railwav,  west  of 
Will  lerf  dice. 

Se^rejiations  or  nests  of  hiotite  scales,  sometimes  coinposed 
ot  \-ery  larjie  indisidiials  of  the  mica,  almost  in\arialil\-  occur  in 
the  sir.amilar  iivccu  pyroxeiiite.  which  i.--  another  product  of  the 
extreme  alteration  of  the  limestone,  and  which  lia>  ali-ead\'  heen 
desciihed.  These  pockets  of  mica  have  heen  opeiieil  up  and  more 
or  les>  exteiisi\-ely  worked  for  this  mineral  in  several  places,  and 
.are  refeire<l  to  in  urealer  det.ail  under  the  porlion  of  this  report 
dealiiii;  with  the  economic  M;eolo};\'  of  the  ai'e.a. 

I'ltiiiHichisi  .  'riii>  feldspar  is  more  common  than  the  nillid- 
cl,a>e,  ;ind  is  loimd  iidt  unly  in  highly  .•dtered  limestones,  hut  in 
sdiiie  cases  in  liimv-ldiies  which  have  iindeiuiiui'  cumparatively 
little  alteratidii.  .\s  an  example  df  the  fdiiner  the  limestone  near 
lie  irranitp  cdiitact  on  lot  II)  of  the  line  hetween  concessions  \T 
ami  \1I  of  (daniorc;an  nia\-  he  meiilioned:  while  iis  an  e\ani|ile  of 
the  latter  the   liliie   limestone   occuiiiiii;  on   lot    L's,  conces>idn  XI 
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(if  M.minoiitli  i„:iy  he  cilcl.  In  tliis  lock  tlic  |)l:iirio,-l:,s(.  .«-c,n<  in 
r-lcav.  ir.-h.  wcll-iwiinicd -mins.  all  (initc  n.un.tpd  in  outline  au,l 
with  smooth  even  >uiiarc<.  ihcfoi  in~  l.cin- identical  u  it  I,  t  jiosc  seen 
in  the  case  of  |.y i.ixomc.  ami  in  fad  of  uu><[  other  niineials  in  tlu' 
liiiieMone-  when  the  -rains  ,,f  the  forei-n  mineral  are  small. 
Son  etimes  the  litth'  roun.le.l  -rain  .-onsiMs  .,f  ;w,,  ,,r  more  phe- 
ioelase  indivhluals,  at  times  hohlin-  a  rouiich'.l  inclush.n  ,,f  sphene. 
/';7''/'     UN, I    l'.,nhui;i,.     -I'hex.    minerals    aiv    verv    r,,nniion 

in  the  sedimentary  -neis.es  so  fre(iuently  found  in  eh, se  association 
with  the  limestones.  ;,n,l  uhieh  are  so  fre,|uentl\  <liarai|eri/e,l 
!•>  a  very  ruslv  weath.'red  surfa.M.  ouin-  i.,  the  oxidation  of  ih(-e 
sulphide-..  ■Ihe  limes!,, ne~  themselves  I, old  th.-e  minerals  h'ss 
fir(|i;eiitl,\  .  and  in  -n;aller  atii(,unt.  i'yiite  oreurs  in  the  limes|,,ne 
of  h,t  i:,.  r,,n<-e.sion  III  ,,f  Dudley.  ;md  p\  rrlu,tite  in  th.at  of  lot 
1  1.  con,  e-i.,n   I   (,f   Haicouit. 

Ill  the  t,,wii~hi|.-  ,,f  Caluay  .■in,l  Somerxille.  whi,!,  lieim- 
niediatelv  1,,  the  south  ,,f  the  sout  hv.csiern  c.rner  of  ijie  llali- 
l,uit,.n  she,.|.  pyiTli,,tite.  n-oci.ated  with  -,,m<'  pyrite.  is.  however, 
"""-'i^'l'.^    .■I,uih1,'i!ii    in   l,oth   th..  -nei»es  ...nd   liiiH-tones.   .ivj|,„. 

'■'^''   ' ■'"    i<-<'inl::in- in   appearance   th,,-,'    ir,,m    the  .<udl,urv 

'''^"''"■'  •""!  '•"■  ""I'll  "f  l.:dxe  Huron.  On  ihi-  .acounl  a  c,,od 
d.'al  ..f  .atlenlion  w.-,-  atliai-te,l  t ,,  ti.is  <  ialu  .■!>  diMrMt  .,,mevears 
••'-"  ^11  ill^eMi;;,■,tion.  the  results  ,,i  uhich  with  numerous 
a.ssay.  have  .appealed  in  the  piiMications  of  t  he  ( .eolo-,c.d  Survey.! 
^'i""'"'  III'"  ^^li'li'  Hie  Sudl,ur\  ,,r,.-.  .alwavs  ,„.,.ur  ill  i'Iom' 
as,^,,ciaii,.n  uiil,  i-tieoi,.  r,,cks  ,,f  the  ojd.l.io  lamilv.:iml  contain 
a  pvrrhoiiir  uhicii  is  rich  iti  nickel.  tlie«.  dep,.sits  ,,,  the  (  lalw.av 
di-trici  al\\a\s  ,,c,  ur  in  ass,,ciation  u  it  h  ci\  >i  alline  limesi,,n,.>, 
"!■  'l"-i''  a,,'.,iiipan\in-  rust.v  -nei,.-.  and  cntain  ;i  pyrihoiue 
whi«  h  iloe-  n,,t  i-oiilaiii  moiv  ih.aii  tr.-ices  oi  nickel.  .No  more 
strikiti- ,;,-,■  i.  ku,,wn  -,i  the  in(luen,v  o,'  \hv  ad.ja-ent  lock  <,n  the 
'■'i;li-i''"'i"f  "i''di'poMt>.  and.  a-  ha-lieeii  pointed  out  in  ihe  report 
referre,!  to.  Hu-e  ^ame  a-ncati,,!,.  l.ri,,^  .al„,ut  -imilar  ivmiIi-  in 
''l''  '''i^''  "''  I'.vuholite  deposits  in  :,||  ,,,1,,,,  |,.|,.,^  ,  ,,■  ,1,,,  „^,,.|,| 
where   ilic^e   .are   known. 

A-  a  l.,c,ilit\    in  Caluav    where  p\iihoti cm-  in  the  lime- 

^''""■'  '"'    "■    '"iK'esMon    .Will   m.ay    l,e   citi'd.    Mie   liiiiieial    I e 
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i;i:()i.(ii,v  oi    (I  \i,iiiri!i((\  and   iuncuoit   \iti.\s.  (i\r.    _'()lt 

l)eiii!:  f(iU!i<l  ill  grains  or  little  stiii^ns.  asscciatcil  uitli  i;ru|iliitc. 
sei|H'ntiii(',  tiiuitiialiiii'.  and  olhci-  luincral-. 

r\iit('  and  pynhdtitc  also  nccur  :i-.  ini|iiiiilic~  in  certain  <>i 
the  dc|i(i.-its  (it'  iidU  iiic  wliich  nccnr  a>-(ii'ial(M|  uith  the  rnnc-tMiii- 
in  larioiis  paits  of  the  area.  ltcii"i'Mcc  to  ihcM'  will  he  made  in 
tlie  >ecti(iii  dealinj:  with  ecuiKunii    f;e(iln:;\ 

l''iiii.ii  IK  .  'l']n>  niineral  i-  one  lA  the  -ilicale-  irm-t  I Ve- 
(juentl\-  Idund  in  ihe-e  linie-t  ( .ni'-.  li  ,,c,ur>  in  Inimlred-  ■  il 
iiM'aiilie^.  an<l  in  e\eiy  pail  nf  t  lie  area  u  here  I  he  while  cia -tallilie 
liliiotdlies   are  tniind.      A-    ha~    I. eel,    nientinned.    llii'    -ei|ieiitiiie 

found  in  the  lime.-t -  i-  iir..liaMy  in  all  ia~e-  an  alleralion  pr..- 

duct  o1  pvro\ene  ;;raiii-  or  hand^.  'I'lie  mineral  i>.  in  the  i;reat 
majority  ol  these  ocrurreiic-e-.  ot'  a  pali'  Lireeii  lohnir  and  Kelon^i- 
lo  the  ila-~  ol'  the  malai'olite-,  diop-idi-.  .  ir -.alilile-.  In  other 
(■a^e>  it  i-  white  in   loloiir. 

It   i-  more  especiall\    aliiindaiil   near  t  he  ^raiiile  coiit  aii  ~   and 
a>  it  increa-c--  in  amount,  in  ronip;iny  with  i-eil:iiii  other  -ilic.ite-, 
lie  lime-loiii'    pa>se>    o\cr    ini,,    \ariou-  amphil  .olii  ir  ,,r  i;iiri~-ir 
lock-,   a-   ile>ciihed    on    pai;!'-    111!    el    ~c,|. 

'1  he  devclopnient   ol'  the  miner,al  ii    thi'  lime~toiic~  i~  \v\\    in 
leiestiim   a-   traced    under   the   microscope,   ,allhoiii;h    ihc   pii.rc~- 
i>  e— eiilially  the  -a me  ;i>  th,al   wliicli  can  he  t'olloi\cd  in  the  c,i.|.  ,,1 
the   oiher  -ilicales    which    .accoi!.|i,ili\    it. 

■|  he  pyroxene  lii-l  ;ippeai>  a-  -mall  perl'eitly  round  i;r,aili~. 
wilhoiii    .any    -uniie-lioli    'A    cry>l,airnie   oulline,  emi  .edded   in    I  he 

ealcite.     (  1| f  t  he>e  lit  i  le  round  pyroxene  i;r:iiii-  will  oltcii  ,appeai 

com|  loicly  enclosed  in  a  lari;er  calcite  indi\idiial.  Sometime- 
I  lie  rounded  ur.aiii  i-  -ecu  to  he  conipo-cd  of  i  wooiuhuc  indi\idual- 
A-  it   1  ei  omes  haiiicr    ihe    i;r,aiii  will  exhihil     i   more  irreuular  oul- 

Ime.  the  clea\ai;v-  will  lic^comr  more  di-linci.  and  it  can  <  ■■  ir 

re,adil\  iccomii/.ed  :is  pyroxene,  ll  i-  -eldom  th:il  il  .atlaiii-  iliiod 
ciy-t,allilie  lorni.  Wlieli  inuch  p\  roxelie  is  lieiie_'  dexdopi'd  in 
ihe  rock,  a  ;;reat  numher  of  ihe-e  loiin.lc.l  L;raili-  .'.row  -imul' .aii- 
eoi  sl\  .  lea\iin;  the  \er\'  iire'.:ui,aiiy  -hapeil  iiileiA  eiiiiiL'  -p;ice- 
tilled  \\\']\  the  -ur\i\iiii:  cahite.  .and  ext'lilualK  i',  -umc  r,a-e- 
i'iitiiel\  replacing  the  hitler.  i;i\inL;  ii~e  to  :i  L;r,i|iul;ir  Lireeii  p\  r.ix- 
cinle  ol  coccoliic,  (  )r  it  m.'iy  hi'  tli,at  oilier  mineral-  ale  Lirowiir^ 
at  the  -,ame  lime  ami  a  rock  ol  more  complic.iir.  I  ci.mpn-iiii  m  i- 
ploduced.  In  ihe  c,a-e  of  hoinlilciide  or  mjc.i  the  oiiuiiiall'> 
roiiiiilcd  lorm-  more  ipiickly  de\i'lop  ;i  teiidenc\    lowald  pri-m.'itic 
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.<li;.|.<'s.  :iii.l  in  tlic  liijrhly  ulleivd  liinpstonps  tlicsp  arc  jienprally 
lu'ttcr  .lystalli/.Ml  than  tlio  pyicxones.  Tlip  same  niHlm.l  .if 
-rowtl,  IS  s.rn  in  U.p  pyroxene,  of  the  l^Uie  limestones  of  the  town- 
ship nt  M.,nn,outli  (to  I, entioi.e.l  later),  wlien  these  are  found 

1"  tlie  sla-e  of  transition  into  ih.-  c.arseiy  crystalline  white  lime- 
stones at  present  ninler  consideration.  The  iii-hlv  altered  pvrox- 
enic  limestones,  an.l  the  -real  masses  of  pyroxene  rock  formi'd  l,y 

the  alleiati(.ii  of  the  liniest -s  ii,  many  parts  of  the  aica.  are  ivfer- 

i;f<i  to  in  dcscrihinj:  i|,e  chan-<"s  pnuhiced  l.y  the  irratiite  l.atho- 
hths  in  the  rocks  tliromrh  which  thev  rise. 

The  ho<iies  ,,f  -raiMlar  pyroxene  rock  in  (|uesti,,n  often 
enclose  small  mas-es  of  very  coaiMly  cry.staliine  calcite,  which 
seem  to  represent  remnants  of  the  .,ri-inal  limestone  rock,  an.l  into 
which  hn-e  an.l  v..iy  perfect  crystals  of  th<.  pyroxene  i,'r,,w  fr.,m 
the  surr.mn.lim:  |i.vr.,xenite.  These  larger  crystals  -enerally 
show  in  a  marke.l  manner  the  liasal  partinj;  seen  in  sahlile  an.l  are 
referable  t.i  this  \arietv. 

The  finest  ...■.■urrence  .if  pyr.ixene  crystals  which  was  .lis- 
c.ivered  in  the  crystalline  limest.me  .,f  the  area,  is  that  .m  l.,t  ;{. 
c..nc(ssi.,n  IV.  in  the  s.Mithe.a.stern  corner  of  the  townsjiip  of  Hers- 
chel.  Here  there  are  larue  exp..sures  of  a  very  coarselv  crvstalline 
variet.v  .,f  the  limest..ne.  throu-h  which  are  thieklv  s.'atlere.l  im- 
mense numhers  .,f  fine  i)yr.,x.-ne  crystals  of  a -reyi'sh  -reen  c.,lour, 
an.l  .ilten  as  imich  as  three  inches  i,,  diameter.  The  crystals  ;ire 
w<-ll  terminated,  sln.wi,  the  faces  „f  the  prism,  l..,ih  pina.'.mls, 
the  unit  pyrami.ls  as  we, I  as  pvrami.ls  ,,f  at  h'a.st  tw.,  .,ther  values! 
an.l  the  l.asal  jilanes.  The  hasal  partin-  is  well  marke.l.  The 
mineral  is  as.-..,ciale.l  in  the  limest.me  with  h..rnhh.n.le.  an.l  ;i  .lark 
c.il.iiire.l   mi. 'a   in   sm.-iller  am.iunts. 

Fine  masses  .,f  car.sely  crystalline  pyr.ixene  are  als.,  f.nin.l  in 

""'  '•iy>f:illii'e  li St, me  in  the  hills  just  s.mth  of  the  villa-e  ,.f 

Min.l.m.  in  tUv  M,uthwest  ..orner  .,f  the  t.,wnship  ..f  the  same 
name.  Mere  the  mineral  is  usually  ~.,mewh;it  alK'rc.l.  I.ut  sh.,ws 
the  marke.l  l.asal  partinii  referre.l  t.,  al..,v..,  an.i  als..,.an.  in  many 
insian.'esheseen  I.i  have  been  bent  an.l  br.,k,m  b.v  t  he  m.ivements 
t.i  whi.'h  the  limest.mes  h.-ve  been  subie.!..,!. 
I'lirrhiilili .  Referre.l  t..  un.ler  l'\-rite. 
Qiiiulz.     This   niineral  ...■.■urs  in   the  while   marbU'  fr..ni   l,,t 

10.  con.essi.m  VIII  of  thetownshipof  .Minden,  an.l  als,,  in  the  pink 
marble  Ir.m.  the  .sh.ire  .,f  Salm.Mi  lake,  in  the  t.,vvnship  of  I.ime- 
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r;r:oi.()(iv  di-  iialiiuhton  and  hwchdit  aui;\s.  ont.    •_'11 

rick.  In  liotli  rases,  lidwcvcr,  tlic  uiiiicrul  is  pic^ciit  in  vt>rv  smail 
iinmuiit.  It  was  also  iilisci-vcil  in  >iiiall  iricmilai->iia|H'ii  masses  in 
the  crvstaliinp  limestones  of  tiie  town^liip  of  Uurieiu'h,  especially 
on  lot  !■_'.  concession  \.  At  this  local-'>-  the  calcite  in(ii\i- 
(Inals  ot  llu'marl)le  show  a  very  maike(l  c-itacja-tic  -lni<'tui'e. 
anil  the  ipiart/  L'raiiis  show  conc-poiK linn;  .  iilences  of  piessure 
when  examined  in  polarized  lii;lit,  l^einu  iwi-ied  in  the  ino>t 
strikinj:  maimer,  and  ficMjuently  in  piocc~>  of  I.einu  torn  to 
pieces.  (,S'e  Plate  .\I.\'I,)  l!oundei|  liiain-  of  cpiailz  .also  occur 
in  the  hlue  limestone  found  on  lot  _N.  coiice->ioii  .\|  of  the  town- 
ship of  Monmouth. 

Riiihliir.  \'ery  sniall  ipiantities  of  liii^ht  idl  i-eali;;ii'  occur 
as-oci;ited  with  the  orpiment  and  mi>pickel  on  .letfie\  >  lot.  m 
concession   I.\  of  the  townshij)  of  I'aiailay. 

.s'('(i/)<)//7( .  'I'his  mineral  is  vei'\-  connnon  in  the  lime>lones. 
and  is  I'ej, resell  ted  liy  a  i;rcat  num'oer  of  varieties.  dilferiliL;  from 
one  another  izreatly  in  ai)peaiaiice.  ll  is  especially  aliund.aiit 
near  the  jrraiiite  contaets.  and  is  almost  invaiiahly  fouml  in  the 
ainphiliolitic  rocks  which  re-^ult  finm  the  e.Mreme  alteration  of 
the  limestone.  'I'he.se  ha\-e  lieen  already  descril'ed.  In  these 
rocks,  of  course,  the  mineral  occurs  in  small  i:rain>.  its  characler, 
and  in  some  i-ases  even  its  presence  in  the  rock  can  only  he  recojf- 
iiiz(>(l  under  the  microscope,  hut  in  other  places  in  the  limestone 
the  scapolite  occurs  in  lariie  and  often  well-formeil  individuals, 
often  pr"seiitinjr  a  fine  ap|)earance.  One  of  the-e  localities  is  in 
the  town>hip  of  Karaday,  on  lot  I'd  U.  Here  in  ihe  limestone, 
near  its  contact  with  the  nepiieline  syiMiite.  and  associated  with 
pyroxene,  partially  .iltered  to  serpentine,  muscovite.  and  oilier 
minerals,  a  dee|)  ;;re\-lilue  scaj/olite  occurs  in  aliuiid.iiice.  lis 
colour  at  first  siirht  su;;i:ests  fluorspar.  It  has  a  speialic  i;i':i\  it  v 
r:m;;iiifi  from  l'-.")S  to  2->'>2i.  and  izives  distinct  reaction- for  liot  h 
chloiine  and  sulphurii-  acid. 

.\nother  tine  occiu e  is   found  on  lot  lN.  coiicosion  .\  I  \' of 

the  township  of  Moninouth.  near  the  contact  of  the  nepiieline  syen- 
ite and  the  liiiiestoiK".  its  exact  relations  not  lieinu:  cle.arly  seen.  It 
is  found  in  larue  masses  of  a  pale  irreenisli  yellow  colour.  The 
mineral  occuis  in  the  form  of  lar^e  irrei;ularly  >liaped  iiidi\idu.il>, 
with  a  stioim  partim;  in  one  direction, and  posse— iim  the  maximum 
hardness   of   -capolite,   namely   (;•."),    and   a    very    liii;li   lustre.      It 
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i:m-  a  Mn,,,-  ,1,1, .ri,,,.  n.adi,,,,.  an,|  ha-  ,,   l,i::lMM-  .,„.,.ili,.  ^.avity 
llian  tlic  l.luc  \.-,ii,.t\'  j,|-.t  ni(.|iti,,nc,l.  iiarM.|\   L'.(,:,. 

A  l.raulifnl  ,-,,l,,url,->  t ,  an-|,a,-i,l  -,  aiM^ln...  uiil,  a  I,,..],  l,|.iiv 
'""'  1"^>  :.ar,ln..~~.  ,M-,u,^i„  l.„.,.  .-nMal-  m  ll,,'  li,n.-t,,n,.  al  iN 
'■'""■•"•I  "I'l'  111.,  uiaiiil,..  jiiM  ,,,,,  ,,,■  M,,\u,.||.  ,.,,,--1,,;:  ,,ii  il„. 
^""'''  ~"'''  "''  "'""'  'i^''''.  i"  'III-  l,,un-hi|,  ,,1  (,lai,i,„on,  I  ik,. 
","■  """''^  "  -'^"-  •'  '-iil'-nn,.  v,.a,-ti,.,i.  an,l  ii-  -|„.,.,r„.  „,,v„v  i, 
^''"•"t  'l,r-a,n..a-tl,a,,,t  ,hH,lu.-,.a|„,|„,.h,.,M  I  a,a,|av.  ..n.^,,.^ 
IM'M.  -J..-,:  ,,,  j.,,j.  A  ..,|„,|,„.  ,.|.,M.|v  r,.-,.,„l,|inu'  tl,i~  .„.,,.," 
a»,,.'iaI.M|  u,,h  |,v,-.,x,.n,.  an,|  l,la,k   ,ni,a  ,„.ar  ll„.  „:,„il,.  ,■,„„:„■, 

""    1'"    '■   r,„„-c>-i,,n  \-   ..iCanlilT;    «l,ii,.   ;,n,,tl,..r    uhii..    .,.. 1,,,. 

"'"'■''•    l'"^^i'ViT.    i,   ,-..iiM,|,Tai.lv    alfivi    Kill     i„„~,-h.~    ;,    | 

nvMalliiH.tn,,,,,  ,.  |,,iii„l  in  ,|„.  ii,n,-t,,i „  |,„     1  _>.  ,.,„„.,.-i,"i,   \ 

"t    llir  l,i\\li~lii|,  ,if    |',i|i|,.io|, 

I'in.'   ,-.VMaU    ,,|-    a    l,v.|,    Ma|„,li,,..un|,   l.i-i,    vitiT.,,,-    1,im..- 
■""I  "1  •■'  I'al,.  iilv,.„i-h  ,  ,,i,,u,.an.  al-.,  l,„i,„l  a",„-|at,.,|  uitl,  .ahitr 

•■""'"" """'•'■'1~    ■■"   'I,..   I'aM,,,,    „,„■   InilH-,    l,Ml„.  .,,uih,.aM..n, 

[';",',"'  'l"''"""^l"P-'n.uu,.,u.„H,.j„M   l...v,,n,i.h,.|in,ii-,,|  ,|„. 
"•■''''■""""  -'"••■'        ^"•■'"^    otl„.|   ,„.,., im.,M-,-  nii.l,,   1,..  „„.nn,„u.|. 
■^'"'■"'''''    '■'■      -^   ''''''P  ^i<'<'ii   ininiMal.    ulii,'|i    i-.    i,,    .,11   |.i.,l,- 
"'"'".^"•'•■•■^'l'l''""lM~~rr,-„.-,,„.,.,n-a-alinino„M.vvi,.,.-    an-ln, 
"ii"ul,.,-avin,.-,i,  ,M,.  „„-,,i,.k,.l  ul,i,l,  i-f,,„n,|,,n  .IcrCvv  M,  „   ,,„ 
'•■>n.. ■"„,.,    I.\,,t    tl„.  I,, un-hi|,,,f  l.-a,,.,lav.an,l  al-,,, ,■,:,„„„. xi,,n 
will,  tl,,.  ,l,.|„,-i,  ,,r  ,l„..a„„.  ,„i„..,al  «hi,.l;  I, a-  1,,.,.,,  >„,.„t„„„Mi  a- 
'."■'■"'■'"'-""    '•"".■.-i„„  M,,,-   ,|„.   „,„„-l„|,,,,'  |),„„a,„„,n,      r„- 
'';i"",alrl>   'i,<M„i,„,al.ul,il,.  |„,.-..^li„^alll|„.|,l,v-i,.al,■l,a,•a,■t..,•- 
"l   -r,,n„ln,..  ,„.,.„,-  i„  -„,-l,  -i„all  ani,„ini,  an, I  .-,,  inliuialrl v  „,i\,.,l 
""l"l'-iMiM,i,-k,.l,tl,aMl    ,-in,|.,,-il,l,.,,,,,l.,ai„iMn   a  ->,IIm„.„.- 
'•',    i""''    '■■""l"i""    '"    n.ak,.   ,,„i„.    ,.,.,lai„   ,,f   il-   ,-,„„,H,-i,i,  „,     |,v 
'■'"■'""•■■''     "■^'-         'I'l"''''     i~.     h..wcv..,',     l,nl..      ,|„ul,.      Iha,      ,1„. 
'""7'''  •^-•'"■'"In...  a„,l   ,1-,,.  i,    ,-   ,1„,  I,,-,    ,inu.  ll,a,   ll„.  ......a,- 

lia-  l.cci,  1,11111,1  il,  ('ai,a,la. 

^M/"^///,,.      S,.,|„.„ii,H.  i-f,„i„,l,  u-uallv  in  -mall  a:,„,i,nl     i„ 
""■  l'""-'""<-  "t    inai.v   pa,!-  ,,f  ||„.  a,..a.       Il    i-.    l„,w,.v..,'.   I,v   ,„, 

""';""   ~"   ^''"""I'-'i"    •»   inany   ,,|-   ,1 ,|„.,.   ,„i,„,,.al-   ,vl,i,-l,    lh,.„. 

""■'^^ '■'""■""■   '"  '"■'■'"-it,  tl„.,l,,l,„nii,.„„l,„.-,   , ,.,-„,i,  l,,f,l„. 

'■'"n-hip  ,,|  liail,inn,  ai„l  ,,„  l,,t   1(1.  ,a„„a.-H.,ii  III  ,,f  .Min,l,.n    l„it 
'  H'.,>,,.-ti„,i,.u,„ih,  ,l,.v,.l„,,i„,.„f„f,-,.,,„,.,j,„,|i„„.,,,„„,i-i„,i,a, 
'lMm-tal„i„lU,,l,lak,..iM.I„.|,,wi,.-lii,,s,,f.\i,.,,i,aii,||.,ili,.,u,„-,h 
Wlnrl,  l„Mntl„M.Xt,,.|,„.  >,„„|iw,.st  ,,„■„,.,■  ,.1I1„.   ilalilMiil,,,,-!,,.,.! 
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Miir..|i|i(.lc.!;r,-i|ili  111' cn-lMlliiir  liiiri-tiirii',   lot    I.',  i 'i  — Ion    \.    flurl,- 

lii»ri-lii|i,  -IkihItil' I'.ilMcl.i-iic  -iniiliiri' Mild  -tiMiii    -liadou- 
UiUm  i-ii  rr(i--iil  iiiicil-.      \I:iL'ni!icil    17  ili.iniriri- 
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On  the  sliorc  ..t  l?ii:  Uoh  1;i1m',  mi  lot  I  I ,  cincf— iuii  1 1 1  ..t  Aii-.m. 
Ix'ds  of  lii};lil\  r.ci|(ciititiiiu>  lirnc-ldiK  iic  IuiiikI.  alli'iiiatiiii;  uitii 
utlnTs  coiisisti-ii;  of  |iuit'  liinc>tciiu-,  ()ii  ihc  litil-  i-l;iii.|s  i.lT  -lime 
on  the  >:aui'  lot.  ;i(lilition;il  cxiio^nii-  ol  the  >a;nc  roi-ks  air  -i-f]\. 
Much  ot  tills  linicr-tonc  i-  very  ricli  in  «ci|icntinc.  tin"  niincial  liav- 
ini:  a  ilaiU  iiiccn  colour,  anil  ociuiiiiiL:  in  all  >i;'.cs  t'roni  iittle 
plains  to  !nas-c>  nearly  J  tVct  in  (liainctci-.  Another  lio.ly  otlin. 
>tone  very  licli  in  >eij)(>nti::e  occurs  on  the  south  of  lot  1  1 ,  con- 
cession I !  of  .\nson. 

The  crystalline  limestone  south  of  Kani-roft  contains  serpen- 
tine in  consideraMe  ainouiit.  anil  nnidi  of  it  has  a  handeil  chari.cter 
siijijiestive  of  lio/.oon. 

A  hand  of  Keautifiil  -er|ieiitiiif  limestone  also  occurs  oti  lot  l:{, 
concession  .\1\'  of  l.uttei  wurth.  in  ilie  hed  of  a  little  .~t  ream  whii  h 
runs  throu-h  the  leni;th  of  thi~  lot.  It  is  Hanked  ..ti  either  side 
liy  a  lied  of  the  rusty  weatherini;  sedimentary  gneiss  so  often 
associated  with  the  I.aiirontian  limestones,  and  at  the  puitit  where 
the  road  traversini:  this  lot  crosses  the  stream,  is  exposed  for  a 
width  of  M)  yards.  On  ^joirii:  up  stream  from  this  point  the  lime- 
stone ,','radually  pinches  out.  the  liands  of  rusty  iineiss  fl.iTikim,'  if 
on  either  side  coniiiui  together.  'I'lie  serpentine,  as  hefore.  occurs 
in  jrrains.  lumps,  and  masses,  the  lariiest  masses  l.ejmr  ;is  nuich  as 
2  feet  in  diameter.  While  the  small  <;rains  have  a  roimdeil 
outline,  the  larire  serpentine  niasses  are  siil)-an;;ulai-,  as  if  they 
I'epre.sented  severed  fraiiinents  of  lariri'f  masses  or  portions  of  hamls. 
I  nder  the  mici'oscope  tlie  seriientine  L;r;iins  are  often  seen  to  he 
ai.';:r-v:ated  toiicther  into  little  jrro.ips,  and  to  lie  emiiediled  in  c-al- 
cite  individuals.  Thex  show  tlii'  usual  af^iiieuate  iiol.arizalioii  in 
ileeji  lilue  tints.  .\  Mock  of  this  limestone  was  olitained  and  <fn\ 
to  the  l'"orsytli  manile  works  in  Montreal,  where  it  wa-  stiwn  and 
polisheil.  The  stone  presenleil  a  vei\-  (ini'  appearance  aftei'  poli-h- 
ini:,  and  was  reported  liy  the  Com  pa  n>  to  he  easily  worke<l,  and  of 
excellent  quality,  and  in  their  opinion  of  irr(>at  heauty.  Had  it 
heen  on  the  market,  the  ('ompaii\-  in  ipiestion  wouhl  have  i  ,ii- 
nloyed  it  in  the  interior  decorations  of  the  Canada  Life  .\ssuiani-e 
Iniildin^f  in  .Montreal,  instead  of  certain  foreiirn  marhles  uhich 
tliey  were  oliliijed  to  import. 

The  serpentine  orcunimj,  in  the  I,:iureiiti;m  limesti^nes  of 
v.arious  parts  of  \orth  .Vmerica  was  eonsidered  hy  l>r.  .^terry  Hunt, 
and  others,  to  he  the  lesult  of  direct  aipieous  precipitation,     .\iicro- 
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.-'■  r"-  -'il'U.  1..U..V,.,.  sIh.u-  ll,:,t  i|„.|v  i,  ,„,  ,,■:,-.„,  |,,  l„.li,.v,. 
'''■'"    ''"-    -•■'I"'"''"..    i>    r^,.y    .,1    ,,,l,.-r    lli.-n.    nirl;,,,,,,,  |,l,lr    ,,n,.|n 

'I'll-    ..--.•MiMi,,:;   II,..  ~ri,„.nlin. all   .,l\u-    |,.nl-   ,,l    il„.   ^,,,1.1 

■""■  ■'l'l"'^ii.'Mr,.  ,,i  tl„.  -.•ri«.niiiM.  ,„mI.t  ih..  n,i.-..,M-,.|M.  ,,, 
""""''•'''"""••■""I  'lM-a,,|,.-,ivnl  al,-,.!,,-..  ,,|.'l..av.T...int|„Mni,M..,l 
tl-ln    ulMrl,    II    „a,   ,|.Tiv..,|.    h.HX,.   |,.,i    ,,.,-,,.,1,,    „,,,,.,,    ,,,    ,,„,   ,.,„,. 

'■'"~ '''•■"   "   l''"l   i<-nllc,|  linin  t|„.  .-ili,.,;,!,,,,,  ,,|   ,,i|^|,„,       -i-i,;. 

Iha^,.\,.|-,  1-  ,„„  ,|„.  ,:.-,.  OliM,,,.  I,,.,-  nrvrr  I.,..,,  „,UM.|  in  l|„.-,. 
lni.i-.lniH-..  ,,..!■  i~  ll,..n.  :,„x  i..:,M,n  i,,  l„.||,.v,.  lh.-,l  ii  rv...  ,.\i.N  .,.• 
'•vri,|„l,.MM  in  then.,  (V,t;,iiM,r,,invnr,.,.  |„,u,.v..r. -.l„.u  ,-l.';,.K 
"lial    til.'   nM:;ir,M|    iniiMTaj    uav    l.v    il„.   Micraiiun    ,„       ,  |,i,.|,    ,|„. 

~'''l"'""''      ^^'-'^  I"- "-''l'       \Mi-'ri.   i..r  lliMa,,,-,..   -,,„ |    ,1„.  |,.,,-.,. 

.-c'ipciilliic  Ilia-,,.-, ,n-uirini;  ill  ||„.  |i,i„.-|,„|,.,  ,„,  |,,|  ||  ,.,  „„.,.„j,,„ 
III     "1      All~,,,|,    alV    l.lnkcM     n|,.„,     il     „    tlMllMJ   llial    lli..\    ..M,-!,,,,.  a 

nnrl.M,-.  Ml  n,,.v  |.yn,x,.,„.  r,„.k.  j],,.  ,,,„„.  ■„  ,,,„.  ,,,■  ,,„,^,,  ,,,  ,|^^. 
>.T|..'iitin..  ma-.-....    in    i|,..  |i„„.,, ,.  ,„•  ,|„,  ,,,1,, „.,.,„    ,,,,     y,,     ,., 

"''■'■'"■'■"'""  '!'■  II<'n'll„.  |.vi„x,.„,.  ,.an  I,..  ,..,.|,  I,,  |,a.-  ,,i,., 
""■    -"■'■!'''iilii,...  ami    il     i-  ,|,,ii,.    ,,,,,.,i„        ,.„     ,|„,    |,,,,,,,.     .^     ,^^^ 

"'"■'•'"""    I"'"'"'-'    "I    'l'<-   «"n ■.      Th.T.-   1,  ..v.TV   r..a~uiii,,l,..- 

Ii«'v«'  thai  ||„.  small  -rains  ,,1  -..||„.„ti,i,.  ,lis-..mii,al.vl  .lii..i|.rh 
til'-    hm.-siui,,.    hav..    nriuinatcl    in    ihr    -am.-    uav:     ih,.v    hav,- 

'■"■'"''^'•'■''    ''"■    -''^'1"'      '"1    '"itlii f     r,„.     .rains'    „f     ,,vn,x,.n.- 

".'"•■''••"'■'"'""'-"  -'Immhintly   in    ih.-   Ii ston...  i h.,,.   ,,,.,r,. 

"'  ''"■  ■"■<■:'.      Th.'  .ahM'M.c  of  .Inminatinir  lines    ihinu-h    I  he   ser- 
l'<''ilin..,  uh..|i..xamin<..l  iin,|,.r   the   mi<T,,s,.,,,„..  i-  j„s|   what  i>  I,, 
!'«'  cxpr.t..,!.  lor   th..   pyroxeii..-  o,.,.„rrinu'  in   the  'lini..Moru.s  ar.- 
vam.|i..s   in    u  hirh    the  eleavajie.   are    |,oor|v   ,h.veloi„.,l.  « il  h   Ih.. 
•■^••■|.""M    '<i    the   l.asal    partinu   uhi.h    i>   oIkmi    -irondv    mark..,| 
I  111-  ac.ount-  lor  the  n-emMan.-e  wlii,-h  llii.  s,.|,M.nliiie  l,..ai-..  to 
liial  pro,|,„-,.,|  l,y  the  alteralion  ,,f  olivine  urain<  in  l.asie  i..„,.,„„ 
i'"l-.      TIk'   sill.-anuular   form    of    the    laio,.r   >..rp,.ntin,.    i„a~M.. 
al.ov..  r..t..,T,.,|  ,0.  i.  al-o,.xp|ainnl  l,v  th..  fa,-i  thai  thev  ...pr.s  .,„ 
"'   •■'"  :'l'--'"'l   '-n.htion   ,h,.   I,an,l-  of   pyrox,.nite  -o  .'.ommon   in 

.""'''■  ''""■^' ^'  ^""1  "I'i'li  ."v  ->  fie.|ueMtlv  foun.l  pulle.l  apart 

'"to  tra.:in..nl>  l,y  1  he  ,nov..„>..iil-  to  uhi.l,  1  he  lini(.-lon..-  hav.. 
l"-ti  Mil,|eet,.,|.  I,  ha<  1„...,|  ,l„,„i,  i„  a  form..r  irporl'  thai  ih.- 
.-.■rp..niiii..   t,„i,„|    i„    ,!,<.    I.auici.lian    limeMon..^    in    ih,.    I!a„,|,,n 

"'  '  •■i'i:i'l.i.      \     1.  Mil  (  l^<lii,.      ,,.  .i,-,.      |':,,t  .1.  I    ■        M.  .  iirv,\ 
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(Ii>tliir  111'  thi'  I'riiviliic  ,,i  l^uclici-    Iki-  .iriiiiliati-.l  tV ll.r  :iltcl;i- 

tidii  n\  |iyiiisciic  ill  incci-cly  the  iiiaiiiifr  almxc  i|i-i  rilicil.  alpl 
Merrill'  |iiiiii'i'i|  mit  :hal  i-  aKu  the  oiiiriri  '  tl  -crpciiliiic  ..1 
Miiiitviiic,  Ncu  .lciM'\ . 

Spin,,,.  'I'liis  >|)cci(-  i<  iiiitfil  li\-  Dr.  limit  a-  mii'  ni  tlif 
niiiilijnnc-t  mineral-  in  the  calraieiui-  \eiii-Tiiiie~  .it'  the  l.aiireliliali 
III  the  liliie>ti>lie-  in  lliat  iiiirlinn  nt'  I  he  l.aiirenl  iaii  eiiiliiareij  in 
the  |ire-ent    re|ii>rt     the  niineial  i-  nut.   huuexer,   \ri\    alrinihint. 

'• I  erv>taU  nt   ~|ihene  nia\    hiiue\ei   lie  nlitaineij  t'lotii  the  ir\ -- 

talline  iitne^tiiiie  niTurriiiLi  ininieiliately  -mith  n)  the  cniiinijiiin 
syenite  in  liaiihtn  tiiun-hi|K  It  (.nur-  -|iai>el\  ih— eniinateil  in  a 
rather  (■nar-e-'^raini'ij  white  rry-lalline  hnie-tnne  nn  lot  It,  i-.m- 
ees^iun  III  111  the  tiiun-lii|i  ut'  Lake       It  also  occurs  veiv  liei|i|ent- 

ly,  althouiiii  in  -mall  at int-.  in  the  linie^toiie.-.  when  the-e  have 

heen  tilleij  with  \ariciu-  -ilicate-  liy  the  inoce—e-  of  nietatnoi- 
[iliosi  ainl  it  i-.  a~  has  lieen  metitioneij.  alnni-l  in\arialil\-  |ire-ent 
ill  -e    ain|ihiliolites    whi<'h     ha\i'    re-ultei|    iVom    the   e\treiiie 

alteration  ot  the  liine>tone>,  rinler  ihe-e  ciiiiililions  it  never 
iicciirs  in  well  ciystallizeij  form-.  Init  i-  alwa\-  foiitul  as  -luall 
irrc'.'iilar— hapeii  nmre  or  le»  loiinileij  grains  of  a  lir<pwn  colour 
As  |oi-aliiie<  wlieie  it  has  lieeii  oliserved  in  such  inipure  lime- 
sloiies.  lot  I."),  coiices>ion  \'l  of  (ilamoi;;an.  ami  lot  HI  on  thi' 
line  lietw(>en  ■•oiieessions  \'  ami  '.'I  of  |)y-art  niavlie  ineiitioiie.l. 
I'elerem-e  ha-  lieen  niaile  on  pa^'e  'JIKI  ,0  the  occurreiKC  of  .-[ihene 
in  ;:iou|is  ot  |iei-fect  <-ry>tai,-  in  a  calcareous  \-eiii  on  lot  27.  con- 
ce-.-iiin   .W  of  the  low  riship  of  ( llamoi;;an. 

Sji./hI.  This  specie.-  Was  fiiiiini  liy  I'lofe--,!!  .\|illei  in  the 
lime-tone-  mi  the  i-lilT  li>-  tlie  siile  of  the  \,<\k  luanch  of  the  Mada- 
waska  liver.just  aliove  the  tirst  laphls  lielow  the  villaire  of  hamroft 
'I  he  mineral  occurs  in  jridups  of  octaheilra.  with  a  hrilliaiit  lu-li'e 
anil  a  lilack  colour,  measurim;  in  some  cases  ne.aily  a  quarter  of  an 
ilH'h  in  iliameter.  Spinel  also  occur-.  ;ilthou:;h  in  \er\  -mall 
amount,  in  the  p\ro\enite  from  lanpiart  lake,  mentimieil  ahove 
in  connexion  witii  epiilote. 

1  iiiiiiNiiliiH.  This  mineral  is  not  coiniiioii  in  the  limestones. 
Init  uaslouml  in  small  amount  .at  two  places  in  the  township  of 
\\olla>ton.  namely,  on  lot  li;,  conce-sion  X  1 1,  and  li\-  the -iile  of 
Kajrle  lake,  on  lot  14.  coni'e-sion  \T.  In  Imth  c;i>e- the  mineitil 
was  very  dark  in  colour. 

'  I'rocociliiiirs  of  ilic  r.S.  Natiiiiiiil  Mii>ciM,i    Isss.      |i.  lO.I. 
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"  '■         I  '       iniiinal.  Ii:i\in-  a  liri-lil   pink  (■(ildiir.  cii-ciiis 

'"    ''"'    ''■  '•'•      "I'  I'll    l->.   cciiirc^^idii  .\1\-  ,,l'  tlic  t.i\vn-lii|)  nf 

l.iillciUdith.  It  i-  Imtc  inliiiiatcly  a<>.»iat<Ml  with  a  rdluiiilc^-. 
scapolilc,  ,,f  which  it  app.Mi>,  a-  iii  iiiaiiy  cth^cr  hicaniic-,  tu  lir  an 
allrralioii  piii.hicl. 

/.nir  Hh  ml(  .  'rhi>  iiiiiicial  nccui.-  in  -mall  aiiKimil.  a>>ocialcii 
Willi  irah'iia.  iiri  lot  l:i.  ciiico^idii  \'  cit' the  tduii-hip  of  Cafdiff. 
It  is  (lafiv  lifduii  in  iiiidiji-. 

'/.iirnii  A  iVw  laliici-  haiizc  fdunilcil  -fains  df  a  inincfal 
liavinu  IJic  ihici(i>cijpir  ihafartcis  df  thi-  species  wciv  dlis,.|vci| 
in  the  thin  ,-cctidii~  dl'  an  impuiv  hincstdnc.  dccurfin;;-  en  hit  15, 
(■d!icc»idn    111  df  ih<'  lduii,-hip  df   liinlicv. 

/.i>,.-.il, .  Occiii-  in  very  sniail  imli viijuals  in  a  <'dnipai-ati\cly 
iinailcicd  \.\uv  liini  -Iciic  dii  jdt  S,  cdiicc-Hdn  \' 1 1 1  of  tlio  tduii- 
ship  df  Caiidu,  liiit  h,-i<  iidt  liccn  dl,.s,.rvc.l  in  ihc  limestones  of 
any  othef  pait   nf  the  area. 

The  ciyst.alline  limestones  afc  usually  L'faiiiilar  in  sliMicture, 
that  IS,  they  are  cmpcised  of  calcitc  urains  which  are  app'dxi- 
inately  e(|nhliinen>i.inal.  Where  the  rock  >ho\\s  a  foliation,  this 
St  1,, It  me  is  due  to  the  arraii;;emenl  of  small  calcite  L'rains  in  sheets 
lietweeii  the  larger  calcite  i;r,ain>.  or  t..  the  preseiii'e  of  fdreiiin 
minerals  similarly  ilistrilmted,  dr  uhi.h.  like  <;rapliite  and  mica, 
lie  with  I  heir  ldiiL:er  ,a\es  in  mie  pl.ane.  I  n  some  few  ca-es,  especial- 
ly anidii;;  the  liner  liniined  dolomites  t  he  calcite  ,,r  dolomite 
trrains  are  seen  under  the  microscope  to  he  mor •  less  dis- 
tinctly llatteiied  in  one  pl.ane,  iliu>  iiroducim;  ;i,i  indiMin.-t  folia- 
tion 111  the  i-dck.  .\s  rucks  Miouinu  thi-  -iructure,  the  dolomites 
on  lot  1.").  c.,iice--idn  IX  df  the  tdwn-liip  of  Wolhi^ion.  .and  of 
lot  ."id,  r,aime  A.  of  the  town-liip  of  I  )iini;anndii.  may  he  in>lance(l. 

The  calcite  indi\idu.als  usually  have  iidider  which  slmus 
iiiinule  crennljiii.in-.  >o  th.al  the  adjacent  L;raiiis  to  a  certain  ex- 
tent interlo(d^.  These  creniikal  ions  .are  much  more  pronounced 
in  the  lime-tones  of  >ome  Incalilie-  tli;in  in  liid-e  of  others.  In 
the  ddldtiiites,  e>peciall>    when  line  in  ur.aiii.  the  individual  m-iiiis 

sliou    a   tendency    to   ;,   sn tliei    and    more  e\eii    outline.      This 

same   dirference   in    micro-copic     <h.ar.acter     ha<    l>een    iioteil     liv 
Noiit'   in   hotli   the  i-.alcile    and    ddldinite    marlile-.   resiiltiiiir  fi..m 

'  llcr  .Mariiiur  in  licznir  .-oil  .seine  (MuldLMc.  .<inikMir  iind  m  itii.  mcclifirii- 
schcii  l.i^i.|i>cliallcri.      Zcit .  lur  pr.-ilv.   <  hhI,,  .l.-m..   |  S!t\.      |i.  i:j. 
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i;i:i)i.ui;v  ok  h  M.ii.riiTDV    vxii   hvnikoi  r    m!i;\s.  ont,    l'I7 

re.iiioii.'il  iu('t:iinoi'|>b,i>iii  in  Scanilin.ivi.L  m\A  cl-ii'whciv,  aii'l  h.-i-^ 
t)pen  fiiiurcil  \>y  him.  'I'lic  pcrtVctly  -inuMth  outline. 1  ciiiriti'  in- 
dividuals wiiich  Ik;  lia-^  dcscrilxMl  a~  loiiniii^  rcrlaiii  caicitc 
nilirhles,  which  have  (ii'i'.;iiiatci|  fioin  niuta  i  nictaiiinrphi^m.  have 
nut  hccii  luct  with  in  thi-  aira, 

'I'wo  luailiic-  t'idin  llic  !'  ■  -i'ltt  .!■  ''-ic.,  w  hirli  rdiilaiucil 
siiiuc  iiiairiK'sia,  liut  not  <ulfici  ii  :  •  iMii-iiiu'r  rue  di)hptuit('~, 
W('i('('\:iiniii('il  uiiiicr  thi'  iiiicio-    up,     ii!  .,  .jcr  i  i'  ■  u  tci-tuiiit'  w  lii'thcf 


iiiixi'il  with  liic  i-aliitc  iifaiu^,  (if  whcthiT  it  ..-■iMir-fccl  a<  a  iiinlc- 
cuhir  f(>|iiaccin('iit  ul'  tlic  iiiiic  in  tlii'  i-ali-itc  niulcculc.  Si'i'tinn-; 
cif  these  fdck-  wefe  ill  eaeh  ri-e  jiiepaleil,  and  were.  I'cilhiwin^ 
Leinlierir  s  inelliud.  ti'ealed  with  a  -nhitioii  ul'  t'el'l'ie  chhiilde  t'uf 
line  iiiiliiite.  'I'hi-  w  a>  tlieii  u;i~hed  utt  ami  the  -lide  wa-  tfe.ated 
with  anineiniiilii  >ulphide.  'I'lii-  Ii'eainielit  liy  lenic  ililuride. 
in  the  ca-e  ul'  calritc  ^i\(■>  li-e  lu  tlie  ile|iu--itiiin  ul'  a  thili  pellicle 
ul'  ferric  li\dr:ile,  which  i'\'  the  .aimiiiiniuiu  -ul|ihide  is  --taiin'd 
inten>el\  I'lacl^.     In  the  i-a-e  uf  dulunn       iiu  leacti'    ;  i-  pruihiceii. 

■{'he  tiist  ul'  the  twu  iiiarhle~  aliu\e  inelil  iuiii^d  ucciir^  lieluw 
theilani  at  the  \  illa;:e  ui'  li;mci  ui'i  .  mi  t  he  lla-liiiu- i(..-iil.  It  was 
I'uund  tu  cun-i~t  chiell\'  ul'  lii  ii~  >>i  cahiie.  which  when  Iri'.tted  as 
al'u\e  were  ^i.ained  Mack,  h'll  helweell  tlie-i'  wi'l'e  luiilltl  .a  few 
^raiii.^  ul'  dul.iiiiite  uf  ii'i'emilar  furni  wiiicii  rem  an  led  cpiite  iinatfei't- 
ed  liy  ihe  te~l.  Ill  this  ca-e  the  ruck  clearly  cuii-i>te(l  ul  an  ad- 
mixtiiie  iii  calcite  and  iluluiniic  ;;rain-. 

'I'lie  ulher  niarMe  wa-  uiie  .-huwiici  ,'iii  e\t  raurdinary  cuar-e- 
nes>  uf  L'laiii.  fruiii  lui  7.  cuiices.-iuii  \' I  uf  1  he  tuwn-hip  uf  ( 'arditT. 
uii  ihe  e:i~I  -ide  uf  t'.ie  jlels  Lake  1  Kit  liulil  h.  'I'he  ruck  cun-i-t  -  uf 
indi\  idiial.-,  wliii'h  are  in  >ume  ca-'-  a-  mui-li  as  three  inches  in 
diameler.  and  when  e\;iiniiied  chemically  is  found  tu  cuntain  a 
cun-ideraMe  amuuiit  uf  niau'iiesia;  althou'jh  nut  enuu'zh  to  con- 
-lil  ute  i:   a  true  dulumde. 

On  a  lirulxcn  surf.ice  uf  the  ruck  the  evenlies-  u(  the  cleas  ;r_re 
f.aces  of  the  calcite  individuals  is  interrupted  I'V  lillle  an\is  which 
lack  the  lii-tre  and  the  -muuthne-s  ,,{  ih,'  true  cleava'ze  face. 
The-e  uildiM-  the  micru-.cupe  are  fuuild  tu  lie  portions  of  other 
calcite  indi\iduaK  differentls'  urieiiliited.  Ill  fact,  what  at  lirst 
siu;lit  ap|ie.ar  tu  be  lame  calcite  individuals  ari>  in  reality  inter- 
irrowlhs  uf  twu  ur  mure  iiidixidiials  which  iiresotit  a  \ery 
coinplicated  intcfpretatiun.      .V  .-imilar  ucciirriMice  fruni  Seu'eltor 
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IS  fi-ur.Hl  l.y  No-i.'  WIh.i,  -...rti,,,,-  ni  this  CMMlifT  ,n;i.b|p  were 
tcstc.l  in  til.,  nniiiicv  alu.v,.  ,|,.s,.nl„..|  it  wa>  t..u!ul  that  ii.nlilT..i(.iirP 
couia  \,v  ol.scrv,.,!  LctwcMi  tiic  v.-.ri.Mi-  ii„|i  vidiial-  (,f  the  r,,in|,l<.x 
crystal.  The  iva.ti,m  was  n..I  m,  Mnm-  as  it,  a  piiro  ,-alcil,..  hut 
It  was  (.vcrxahciv  .■.|ual  in  iiil(.n>ity.  Mi,.uiii-  that  in  tiiis  li, no- 
stone  the  niaencsia  occuis  ,-hcmicaliy  icplari,,;:  a  p,.iti,,n  o|  tiie 
linio  in  the  whole  hody  ,,f  the  cah-ite.  an,!  nut  in  -epaialc  -rains  „f 
liiiloinite. 

In  this  area.  theiel',,fe,  the  ma-nesia,  in  tiie  inautiesian  vaiieties 
of  theeiystaliine  limestone.  ,,ccuis  in  s(,;ne  (■a>es  as  ,|oh,initc  ..rain.s 
associalcl  with  the  r.alnte  iiuli  vnluals.  while  in  other  eases  "it  iv- 
|il,'iies  .a  ji.iition  of  the  lime  in  the  c.alrite. 

'I'he  i:il.ile  imlividmils  which  fonn  the  limestones  o|  tlie  area 
are    for  the    most    part     twinne.l.     They    are    ii>,ial'y    fiee    troin 
other  pressui'e  phenomena,   hut   in   many   lo.Mlitie^  show  helueeii 
erosscl    nieols    a    sliiihtly     uiii'ven     extinetion.       In     some     feu 
I'laces    in     the    .area     this    iiee,,mes    veiy    pr,.n,,unre,l.    an.!     the 
rock    develops    a    strikinj:  cataclaslie   structure,  the   hu-e  .ah-ite 
L'tains  l.ein.;  not  <iidy  hent  an.l  twisted  in    a    most    st:ikini;-   man- 
ner, hut  heinj:  actually  l,i-,,ken  down  into  an    ai;-ie-ate   ot~  niueh 
.smaller    iifains.    in    which    r.ajrueil    remnants    of    hirirer    c.ah'ites, 
oi'ten    much   ehm-ated   in    form,    lie   emhedded.     This    structure! 
which     often     jiives     to    the    limestones    a    slahl.v    siructuie.    is 
stiikindy  develop,.,!    in    the  lime.st,„i,.s  akm-  tli,^  eastern  lioi',ler 
ot    the    .\ii.struther    l,ath,,lith.    in  the  townships  -       Hurlei-h    an,i 
Anstruther.      .\    fjivat    fault    runs    throudi     this    l.atholiij,     „,>ar 
Its    eastern     mar-in,    toll,, win-    approximal,.ly    th,'    lin,'    ,,f    the 
•  ■astern     ,M,nta,.t     with     th,.    alt,Mvd     .s,Miimentarv    .strata.     This 
pr,.lial.ly    in,li,.ate>    that     th,'    strain    to    win,'!,    the    r,„-ks    akm- 
tills  inaruin  were  sulij,.,M,.d  uas  ,.xtr,.ni,..  uhi,-h  .a,-,M,unts  for  the 
l""'i"iliic,.d     ,-,at;,cl,astii.     strmtuiv     whii^h     limi'sfmes   aloiii;    the 
'""'  "t''"ii'.icl   are    l,um,l    to   pivs,.„t.      Th,v-,.   liim'stones  are  ui'll 
cxp,,.se,|onthesh,,re,,f  M,-(V,larlake.   ,,n    lot     I.',  ,a,n,'e,ssi,,n  \ 
■""I  ">'  1"I    II.  ,-oii,.essi,m    1\-  ,,f  UurliMLih:    .aUo    where    the   roa,l 
l.etw,.eii  ,a,n,.esM,,iis  \|||  .an,l  I  .\    ,,f    .\n>iruth,'r   cross.-s   l,,t    H.s 
"t    that  t,iunship.  mhii,.  hftcMi  miles  faith, 'r  north. 

The  limestone  at  Hi- C'.lar  lak,.  is  ,.,,arscly  crystalline,  iii^ime 
ca.ses  the  imiivi.lnal  ,,mstituent  -rains  l.,-in- as  niiu'li  as  an  in,-li 
HI   .hanieter.      .\s  in   the  .'ase   of   the   Carrara   d,.po,<it,s,    it   i,  f,„ 

'  I.oc.  oit.     p.  l,i. 
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CROl.UuY    OF    HAI.IlllUKtN     AND     HA.\(  lidKT    Altl.AS,    ()NT.      l^l'.l 

the  most  part  mas-ivo  hihI  iifi-  fn);ii  :itiy  fciliutinii,  l)ut  alorm 
certain  lines  or  hands  it  pie-unts  a  voiy  inarki'.l  parallelisin.  aiicl 
cataciastic  stnicture  is  distinctly  si-en  in  hand  spi';'iini>iis,  larLTc 
and  more  or  less  lentii'niai'  and  niui'htuisttMlcalcitc  remnants  Iviiii; 
with  their  longer  axes  pai'allcl  to  ^nw  another  in  a  lin(>-L;iaiii(!il  base 
derived  I'liim  their  partial  destruction.  I'nder  the  micidscope  the 
evidence  ni'  this  action  is  mo>t  stiikin;:.  The  larne  icmnants  art! 
twinned  and  curved,  shnwin;;  maikecl  strain  --hach.'w^.  and  can  in 
man\'  cases  1)0  seen  to  lie  in  the  act  nl'  lu'eakim:  down  into  smaller 
grains,  especially  about  their  niai'ui!L>.  In  the  -mall  urairi-  c(in- 
stitutitiir  the  base,  t  wimiiiiL'  and  strain  >hadiiws  are  also  tVe.j neatly 
seen,  and  there  is  presented  a  di-linct  tendency  to  llattenim;  in  the 
same  direction  as  that  in  which  the  loiiifer  axes  of  the  iarije  rem- 
nants lie.  .\  number  of  twisted  grains  of  i|uartz,  also  slmwini,' 
very  markeil  st.aiii  sli.adows.  and  in  smne  ca~es  even  a  iii.ai'ked 
f;rannlation.  are  also  present  in  the  I'nck.  The  occurrences  at  the 
other  twci  Idealities  inentinneil  .-ire  identical  in  character  with  that 
just  described.      (See  |"latc>  .\l,\l  and  .\l.\ll.) 

Another  loi'ality  where  the  limestone  possesses  a  in.arked 
cataciastic  structure  i>  the  northwestern  portion  ol'  lot  _''•,  con- 
cession .\1  of  the  town-iiip  .m'  ('.'pditf.  The  limestone  lieie  in 
some  places  is  developed  a-  a  \cry  line-uraineil  cream-colou  'd 
iilabaster-like  rock,  and  pre-ent-  an  appearance  different  Iroiulhat 
seen  in  the  limestone  an\  w  here  el>e  in  I  lie  .irea.  ."scat  tered  t  hi'ou;;h 
this,  there  are  in  places  twi~led  remnants  of  larLie  c.aliile  in- 
dividuals, like  those  .-eeii  in  le  I'urleitih  lock.  These  present 
distinct  e\idence  of  fireal  pic-snK.  and  movement,  but  it  is  not 
quite  clear  whelhei'  the  tine-i;raiiied  portion  has  re,-ulted  from  the 
complete  ^granulation  of  larirei'  calcile  individuals  by  moxcmeiits 
in  the  rock,  or  whether  solution  .ami  redeposition  has  played  a 
part.  'l"he  rock  is  referred  to  in  the  section  dealinu:  with  the 
economic  resources  of  the  area. 

This  c;U;iclastic  strucliuc.  althoui;h  nol  \cvy  coimuoii,  has 
been  observed  in  the  limestones  of  hiiihly  contorted  districts  in 
other  ))arts  of  the  world.  \o;;l'  ilescribes  it  in  the  crystalline 
limestones  of  Troviken  in  .\oiua\ ,  anil  it  is  al-o  seen  in  the  marliles 
oi  the  Swiss  .Alps,  and  elsewhere. 

'  [.oc.  oil.  p.  14. 
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An  ,nt,.„.s,,n^  ta,-t    i..  .■n,m..xinn  uitl,  this  |„.,.ulia,- M.urturo 
i<    lli^U    It    .an    ,„.   ,.xa,tlv    n.,,nMlnr,.,|    l,v    ar.ili.iallv    ,l,.f,,nni,P' 

'■"lunm>   „l    ,„a,l,l,.   u„,|,.,-  ,lilT..n.ntial    prosinvs   at    ,1, .li,,,,.; 

Icin|ii'iatui<-s.' 

,       '"  " ■••'^'■^-  ■•'- in  th..  ,|„l,„„it,.  „n,„    10.  ,.,„,,,,.,,„„  ,1,  ,,,■ 

"1"'  tow„>lM|,  nf  Min,|,,,,  an<l  in   thai  ,,f  l„t  .-,.  ,„,n-..~>i,,n   1  ,,l  th*- 


tii\Mls|ii|,  iif  llail.iilii.  w 


icn  thin  M'cii,,ns  arc  cxainincl  uihlcr  the 


'"":'■""'■ ■•'■'■'■•^''""^""■irn'i"-.-r,.,.,tain,.,.r,i„ns„f  >„„ f,i,.. 

f;rainsshnuap..ruliartuilM,hty.whil..ih...,.h.T>ar..,„.rt.M'ilv,-h.ar 
a.Ml  t.a„.,,ar,.nt.  This  a,,,„.aran,.,.  ha>  1.....,,  „1,m.iv,.,|  in  th.  I.uuvn- 

'"".'"•"■:",""■- "''"""■'■  part., ,,Cana,h,.an,luh,.nst,i I  in  ,.,„.- 

■H'.M.m  uith  tha.  ,.shil,n,.,|  l,v  ,h,.  .ah-it,.  „f,.„n„,a,ativ..lv  un- 
!.I..T...l  hn„.stnn,.<.  >urh  as  rntain  Im.Is  ,.|'  ,h..  Trrnt,,,,  ,n  the 
vn-i.iMvnt  M„ntr,.al,  whor..  it  is  rlcarlv  ...,.„.„  I„.  ,|,.,,v,.,i  ,V,„„ 
i:..m..nts  .,  .-ritioi.ls  an,|  nth,.r  f,.>il<  al,n„t  uhirh  -Irar  .ah-it,. 
I''-  l'.-n. h.,,„Ht..,|:  ,h..  nutiiiu.>  „!■  th,.  fossil  fra^inrnt.  l„.i„..  tiv- 

;""■"'•    '■"   ""  ""■^'"-   -''^"'l'.   -u^^..<t~   that    th<.M.  h M,mr,  aK„ 

li:ivc  l„.,.n  drriv,.,!  from  the  ..Mr o  ah..rati,m  ui  U,^^U  iviuain.  ^ 

Tlir   <.ns,anin,.   h.M,Moi„.s   „f   ,1,,.   aiva    aiv    v.rv   liv.pu.ntlv 

"";;-''^^";'"''^^"""""|^'^—'-^— .->,!, n ,..  |,h  J,  ,.,„.- 

;■';"•■    '•'\""    ";■   -""""■'"    -"'^i-'    '■'■    >l-   <ila. .an    hathohth 

,,;■'"'■'■"   ''■ '■■'"  ^""1   Ki'nii.Hint.  with  small  l.an.ls  „f  ,,uart /i„. 

Ih.-.-  .•.■|.,-..s,.nt  iniiMir...  nnahly.  an,l  .andv  lavrs  in  th<.  ,,ri..|i,al 
'■"''■"'■"""^  'i''l"'>n,at„l  ar,.  .Wril,,.,!  i„  ,„,„lH.r  s,vti„n  ,/,his 
"■I""t.  IIh.vmtv,.  t,MMn|,ha<iz,.an,|l,rin-o„t  in  a  ni„>t  m  rikin- 
"-''■"■'■   '!"■    n.,„arkal,l,.    plastinty    ,,„.m..s..,|    I,v    ,|,,   h,u,.st„iK.: 

mwU.r    th..    j,r,.at     pivsHiiv    ,„    whi.-h    th.y    hav    1 i,   <u\,jorU;\ 

W  Hi.  un.h.r  th,.s,.  .am.hti,,,,.,  all  th,.  rnrk-  ,,f,h,.  „,,,  |,av,.  ,1.- 
v.'h.p<''l  a  ...rtain  plasti.aty.  ..arh  l,..n,linu  and  llnuin.-,  s.,,,,,.  t,.  :i 
^.val..'  and  ,„h..r.  t„  a  l..ss,.r  ,.x„.nt  l„.l„r..  a.-tnallv  iuvakin.r 
I  '•>  PlaMi.i.y  ,„■  ,h..  li„...st„n,.s  s..,.|„s  ,„  |,..  .InioM  li,nitl..ss. 
'h.'V  .an  l„.  s..,.„,  wh..n  ..xan,in,.,l  in  th..  -ivat  da.aaf.l  snrfa..es 
«'.M-s..,l  in  inanv  parts  ,,f  tii,.  aiva.  to  hav..  ar,.„inino,lat.Ml  th,.n,- 
-Hv..>  tu  th,.  most  ,.„n,pli,.at...|  f„|,hn.'  and  tui>tin^^  and  in  snnio 
i^i>..s  I,,  hav..  I„...,i  stirivd  up  as  „„..  stirs  up  p„rri,li;,..  iiy  th,.  ,.,„„- 


hi 
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plicalcil  inovciiicnts  lo  uhii-li  they  Ikivc  liccn  -uiijcilcil.  I'liilrr 
thc>('  inovciin'iit-.  the  :iss(ici;iti'il  un('i>>cs,  (|ii;i!t /ilc-,  :ini|  :iim- 
[iliiliolilcs  arc  toiii  to  iVairnicrils.  init  liiiicstimi's  lldw  in  I'cluciii 
tli('>c,  and  the  t'i-a;;iiiclit~  (if  llii-c  hanlci'  i(ick>  can  in  many  ca-c- 
lie  seen  1  i  ha\  c  ll(patc(l  away  in  •  he  innvini;  iiinc-tdnc  ■,  a-  lui;-  tloat 
ddun  a  -ticani.  lively  w  iicii-  ilic  liinc-Idnr  ai-cinnnnida'c^  it-cIl' 
t(i  the  |irc— -uic.  and  adapl-  il^cll'  \'<  the  -pace  wliii-li  it  i~  (pli|ii:cd 
t(i  (iciu|)\'.       iScc  I'latcs  X  I.I  \'   and    .\L\.j 

The  niccliani-ni  ot'  tlii-  .dvcnicni .  wliilc  a  i|iii-liiin  ni'  iiical 
intcn'st.  and  diic  alidiit  which  much  ha^  '  "I  I"  lie  Ica'iicd.  cannni 
here  lie  (li-cu>-('d,  Snflicc  it  to  >a\'  that  it  i-  pi  .ilialilv'  ar,-,iiii- 
|ili~hc(l  in  tiic  majdiity  dl'  ca-c-  liy  a  i'i-ci-y>t  alh/atidii  df  t  he  i-aliilc. 
u  hill'  in  xiiiic  .-|iccial  ca.-c-.  a-  lUf  in.-tancc  sdinc  nt  t  lid-c  dc-i-i  il  icd 
alid\(  .  it  i>  lii'diii;hl  alnint  l.y  cataclastic  aclion.  and  in  ~till  dthci^ 
i~  due  'd  a  mdNCmcnt  witliin  the  calcitc  ciy>lal-  aiding  tlicif  phino 
dl'  t  lanshitidii. 

HI. 11.     I.IMI.- ld\l>. 

Certain  dl'  tlie  .Vfclueall  lime-^tdlie-.  dl  the  area.  a~  ha.~  lieeli 
inentidiied.  lia\c  -uivived  in  a  cdinpaiati vel\  unaileiiMJ  cdndi- 
tidli.  'I'hoe  are  line  in  ;:iain.  relainiiii:  their  drii;inal  diuanic  piir- 
ment.  uiiicii  uivc-  tn  them  a  liliie  dr  drali  cdhiur.  'I'lie  ^reate>t 
dexcldpnr'nl  dl'  the~e  rucks,  which  may  he  referred  Id  a>  the  lihie 
limesldno,  H('~  in  the  xnitheastern  pditidii  di  tlie  area,  in  the 
tdUiiships  (if  Tiiddr  and  Lake,  tlii>  liein<;  llie  pail  nf  the  area 
wliicii  i>  farllie.-t  renidvcd  fidiii  lliei  eat  L;ranile  liat  Imlitli-  which 
have  fdiced  iheir  way  up  liii(iu;;li -edimenlaix  idcls^df  the  nther 
parts  (if  the  area,  luiimin^  alniu'  a  widespread  alteralidii.      <(dini: 

mirtli  and  west  fi-diii  lliis  district,  the  limestdiies  liecume  prdL;r( 

ively  nmre  .and  iiKire  hiiilily  altered,  still  ict.ainiin;  in  places. 
especiall\'  in  thdseiiidst  reiiidte  fidni  the  Lsranile  inlrusidiis,  a 
liluish  cdldiir.  In  sdnie  few  places.  e\cn  within  the  iielts  df 
highly  .altereii  crystalline  linu'st unes,  small  purlidns  nf  ihi^  uri- 
uinal  liliie  liinestdiie  are  fciind  td  iiaxc  siii'vived  un.altered 

These  lijue  liiiestdiies  are  well  seen  in  the  miuI  hwcstern 
(•(irner  of  the  tnwiisliip  nf  Lake  where  t  he\-  are  in  part  allereil  td 
white  inaililes.  They  are  daik  liluish-iirey  in  (dldiir,  weal  liei  iiiii 
l.rdwiiish.  .and  aieusualK'  rat  her  t  hinlv  liedded.  That  lhe\'  h.avc. 
e\cn  ill  this  (aimparatixely  uiidist  ur  IkmI  part  df  the  area,  lieen  snh- 
iocteil  lo  ji\vi\\  inovcincnl  .  is  seen  in  the  immense  nnmlier  of 
litlle  folds  and  cdiiiditidtis  which  the  Ixvls  dflen  display,  as  well 
as  111  theil  sill  kelisnied  sill  laces,  and    la    liie    iiiiie    ielises    nl     uiiile 
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s(|n,mlury    culrito    .level. .pel    mI....-    the    l.e.l.li,,-    plaiips.   when 
-^lilijiinf:  iii.iveiiients  have  lieeii  |)i.iii..iinicil, 

Xotwilhstandiiii;  the  fail  thai  th.-e  liine.st.,ii..s  seeni  t..  he 
hut  hitie  altei-e.l  when  exainine.l  in  th..  Ii..!,!,  un.ler  ih.-  nii(T,.s.-,,|„. 
they  are  seen,  when  hiohly  inaiinitie,!,  I,,  1„.  .•,„„, ,|,.t,.lv  .■iv-lallit,  •. 
•  ■•.iisistm^'  ,,!■  alten.ate.1  hands  ,,f  larger  an. I  -inaH.-r  eahile  in.livi- 
.hials,  h<,th  .-..ntainin-  ..i-ani.'  pi-nient  in  th..  f,,ini  .,f  minute 
I'la.'k  ,,arti.-i.-.  allhou-h  thisi-  ni..n.  ahun.lanl  in  ihi^  hner -rain...! 
|H.l-tions  ..f  the  n.ck.  The  .■al.-it.'  un'ains  tit  int.,  ea.l,  other  almii; 
-■■reiuilateil  hi.un.laries.  hut  s,.hl.,ni  slu.w  eviden.-,.  .,f  haviu;;  |„.,.n 
suhniitte.lt.,  pressure  hv  t  he  ,|,.vel,,|,nient  ni' eii  h.'t  M  rain  .-ha,l.,w. 
..r  twinnini:.  Th.^e  i>  a  len.i.'n.y  I.,  a  liatl.Miin-  in  the  plane  ,,f 
the  i.ed.lin-  in  th..  .-a^.  ,,f  -,,ni,.  ,,1  the  Mnalh.r  -rain^.  l.i.l  this  is  n.,t 
fieiieraj.  and  the  l.e.l.lin-  i-  mark..,!  .hielly  l,y  th..  .■..hmrini;  niatt..r 
ill  thetiiK.r  sraiiK.il  purti.ins  ..I'  ih..  r.i.-k. 

Thes..lini..^t>,n..s,.,,nlainin  pla.'..~  L;rain- of  .piaii/.  whi.'h  vary 
in  size  with  that    .,f  the  .-al.-ite  indivi.luals  in  th<.  I.and>  in  uhi..'h 
they  oeeur     These  hav,.  the  r.,undi.,!   (■..•in   .li-plaved   l.v   all   the 
.Hli.'atcsinthein..ipient>la.ies,,tth..ir-r.,wth  wh..n.lev..|.,p,.,linthe 
altered  liinesl.mes.  and  aivevi.lently  se..,,n,larv.     Tnlike  th..  .-al.'ite 
they  fr,..,u..ntly  >h,,w  strain  shad.ms.      Th..  Muall   l,.Hli..s  ..f  hlue 
hniest..ne  whi.-h  hav..  ..M-ap...l  alt..rati.,n.  and  s.nviv..  in  the  inhhlle 
iif  helts  ,if  hiiihlv  |.iy>iallin<.  Iiinesl(,n...   a-   nnl,,i    L>s,  ,.,,n.-,.s,-.i.,n 
\I    ef   .M.>nni.,uth.    ,,r  ,,n    Im    i'7,    ,.unr...M..n    XIV    .,f    ih..    same 
township.  ..r  in  th..  h.Mly  of  M,,..   limesto,,,.    ,,r,.„rnnLr    .mi    h,t    S, 
e.m..essi,,n    Vill    ,,f    th.'    luun-hip     ni    Carlow.     h:ive     the    same 
stna'tur..     an.l     app..araiM-...     Th..^.   ar...    h,,w..v..r.    rather    m..ie 
niassiv..    in   iheir  .l..\,.h,p„H.nt.  and  .-ven   dark...    in    •■,,l.,ur  than 
the   lim(.-t.,n..s   iV.mi    .~,,uthweM..rn    I.ak...     Th.  v  .~h..w.  h,,wovpr, 
the    same    fiii..r    and    .■o,.|rs..r    layers  ,,t   ..ah-it,..'  with    ...•.•asi.mal' 
Uraiiis  of  sili,-at..s.    r.mnded  in  f,,rni    and    v;irvin-    in    size    with 
the    .•.,ar-en..ss    ,,f    nrain    ,,f    th..    .-al.-ite    h,..n.i  .-.mlainin-  them, 
Ihese  t..ivmn   m.    -rrds.   how..v..r,   are  us.i.'dlv    either    pla-i.,clase 
.'r   au,i;ite.     The   ..al-'il..   indivi.luals.     morc.vi.r.  frecpi.-ntlv   have 
smooth  rather  than  .■r..nulat..d   h.ir.h.rs.  and  >  )m..limes  show  un- 
even exlin.tion. 

The  .rystalline  .■liaia.'ter  of  the  lim..st.,ne  does  not  jire-sent 
any  ohsta.le  to  the  ro.-k  heiiij:  eonsid..r..d  a<  ..f  ..riianip  oriiiin,  for 
the  .structure  is  i.lenti.'al  with  that  se<Mi  in  many  hi-hlv  f.,ssiliferous 
linicstoiies  whieh  have  I.een  sufliciently  nietamorpliose.l  to  hriiisi 
about  an  im^ipient  re..rystalliz;iti.in  of  the  lim.'stone,  ;vnd  thus  'o 
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(Icstrov  tli<'  stiiii-tiin'  lit  any  iiiir:iriif  ni.itcrials  whii'h  ciitt-'nvl  into 
it.-  cDnipositiiiM. 

Over  1:ii'l:c  ariM-  in  I'mlnr.  ami  -.I'li  lii'u-fcrn  '.akc,  tlio  rurt;.-; 
inappcil  a.-  liiuc  iinic>tuM('  arc  niuic  nr  li— •  impure.  On  larup 
catiic'cil  Mirt'accs  thi-.  is  liniiiiiht  out  in  a  .-trikin'i  inaimcr  in  tlif 
ililTt'icnt  resist aticc  otYe.ed  !  the  several  heils  to  tlie  processes  of 
solution  or  (Mn-iim.  I'tulcr  the  attai'ixs  of  the  wcatlicr  tiie  harder 
hods  stand  out  in  relief,  irivini:  a  rihlx'd  aiipearanre  to  the  rock, 
which  recalls  in  a  striking  niaiuier  'lie  structure  seen  in  many  of 
the  hiirhly  cryscal  line  limestones  nf  tl',(>  area,  where  hands  of  pure, 
or  nearlv  ])ure  marhle  alternati  witlio  hers  conipo-ed  of  certain 
varieties  of  i;neiss  or  .•imphiliolite.  This  lianded  development  in 
the  blue  limestone  formation  is  well  seen  aloim  the  road  between 
the  railway  station  atid  the  villaice  of  .Millhridir!',  in  concession 
1\'  of 'riidor.  Here  the  rocks  are  well-liedded.  the  heavier  beds 
alternating  with  others  which  are  thiidy  laminated.  Iti  <ii\\H'  of 
these  the  blue  coloin- is  pronounced,  and  the\'  etTerve>ce  re;  dily 
when  touched  with  a  drop  of  acid:  while  in  others  the  colour  1:^ 
urey  rather  than  blue,  and  they  effervesce  onl\'  when  powdered. 
Others  auain.  which  show  but  little  difference  in  their  deporttiient 
with  acid,  seem  to  differ  coi'.siilcralil\  in  the  amount  of  imptirity 
which  they  cont.ain.  .\  chetnical  and  microscopical  exaniinalion 
of  the  materials  of  the  various  beil>  shovvs  that  some  beds  consist 
of  limestone,  others  of  maj^nesian  limestone,  while  still  others 
contain  varyin;:  amounts  of  some  arj^illaceous  or  silicrous  niatorial, 
and  that  the  series,  which  is  apparently  comparatively  unaltered, 
really  presents  every  slai;e  in  the  passaiic  between  a  rock  lookinj; 
like  a  clay  stone,  or  a  liiiKstone  with  no  impurities  cNcept  a  few 
of  biotite,  to  a  true  micaceous  triieiss  havini;  the  |)aveinent 
structure  characteristic  of  the  ''.iraiineisses.  'rhesc  various 
rocks,  however,  are  all  line  in  irrai!,  and  \ery  simil.ir  in  general 
.-ippearance,  and  would  at  first  siiih,  be  taken  for  blue  limestone.-, 
var\inK  somewhat  in  idiaracter  in  the  ditTerent  beds. 

It  is  cl(>arf  roll!  but  list  rati  iiraphical  and  pet  roL'r;ipliical  consider- 
ations that  it  was  from  the  intense  metamorphism  of  occurrences 
ot  this  kind  that  the  i;reat  volumes  of  white  crystalline  limestone, 
interslratilied  with  inunense  luiniliers  of  thin  bands  of  i;neiss 
or  aniiihibolite  which  occur  in  the  more  hiiihly  altered  ]iarts  of 
the  area,  were  derived.  By  such  intense  inetaniorphisni  the  or- 
ganic jiiirmcnt  of  the  rock  would  be  liiirned  mit,  or  converted  into 
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ura,.lMt..,  :.,„l  rl„.  ^.^„u.  ..„n~„tu..,„  l,an.N  u.m.M  i,„To:,.,.  i„ 
■■'--—..  .ran,,  a„,l  „„„l,i  . In,-,  u h h„ut  anv  ,.|,a,„,.  of  m.I,- 
>  .^H■.^  ,,apn,o  ,,,arl.|..,  .n,..s,  or  an,pl.il.,.liu.>.  as  ,1,..  ,.aM.  n,,.hr 
I  .  Mnalai-  ■„..u,„.n.-..s  in  vanous  .,a.,..  of  al„.ratio„  an-  ...,.,, 
7"  '"  'J'<'/'""l'«<'>t.Tn  ,,or,ion  of  ,|„.  ,„«„.|,i,.  of  l.ak,.  Th.. 
>au^so,,|„.  ,,,.,,.,.  .,f  ,,„.  i,„,„„,.,,^„„,,  into|.ara^n,.iss,.an.i 

iiijrwitli  thcs,.  two  .lasses  of  ,o,ks. 

Tl'<'  l'M<-.u..  of  ,h,.  |,|u,  |i„„..„.,„.  i,„„  „„,  ^^,,  i      ,,,.,,.^||i,„. 

---■  .-an  ,,..  H..aHv  and  planUy  s,.„  i„  a  ...ar   „,ain 
"    th..a„.a.      l-.v..n   ,n   .outhw.M..,,,  I.aU..  as  .hown  on  ,1,..  Han- 
<  'f  ;1m;....  t  h..,-..  ,s  „„„.h  of  , vhn,.  ,.,vs,.,|„„.  ,,,,,,  J. 


ii:itcil   uiih   il„.  |,||„ 


■  iini,.s,o,„.s  .loMTil.,.,!  al.ov,.  as  u,-,a.m.i.'  at 

-1.-1..V.     llHM..s.a...ofo„.M,„o„,..otl,..,.,.a„,,..,...,.o.ta, 
"     l.".lv.M,a..    Also  ,oi,„  ,„„,,„,,,  „,„„,„,,„^,  ,,,,,,  '; 

'";■'"•""•■'■'    "'    ''-  ''1-  l-n.s,on.  ,,,  Tudo,.  at.a  .ast.t-t.   i:  1   . 

■^2'-  .■■  ""■"''!;">'""  '-"'i>an.lst,vak..  or  havo  a  pal..  l,lt.M, 
J.  n,„.l,o„,tl„.,r,„ass.  Th.-r..  is  r.-aliv  a  .ra.lual  tra„.t,o„ 
.^H.r.KM.ast.i,,.,,,  ,,,,,,,,,.,,,,,,,,,,,,,,.  ^^.,^^ 

■1'    ■..1...    ,s,„„,o.s,l,l,.   .vitl,.,u,    intro,l,...i„.  „,at    ..on,pl,.xitv 

-Inun,.,  to  show,,,,.  .,„„,„  .„.,,,       Wh,.,.„  i„  tl„.  toJ„s,„,; 

..'^;:;:''''V'"'    •■''' '■^--      ^   -,.as  of  tl„.  1,1,,..  „,„..„„   „ 

M        ou      ..,,,. |o...,l,n  ,,.,,, i,v,,.o,,,.,,,,.  .,,,,,.  „,,,t,.,.rv.tall,,,.. 
^•'HM>.  .1,,.  i:,a,lat,oM  o,  o,,,.  i„,„  ,(„.  .„,„.,  j^  ,.|„^,,.|^.  ^^;^,_^       ^.  _ 

H.^...M,.„>  ot  a,.  infoMi,,.  of  „,.w,.r  linu-s,..,,,.  .a,,  1,..  ,.„,..,tai„:.,l 

"..■.•.ystalh..Hi,n.s,,.,,..sl,av..,...s,.l,..,,f,.,,,,,  ,,,,.,,, ,,,,;,, 
.10      ,,,.,,,,.,,,,,,,,,  ;,,,_^ 

'      '■  ■-'.  .M,,.w.|,.t,.|,,,,..st,,,,..s,.a,,l,,stl,,.s,u,lu.,l,so„apriva,.. 
-     ;^'-n.-n,ss,.s, I.,.,. o,.,|, .,,,,,  ,,n,,,,s,  ,..,,, ,_^^ 

'•  ■'":   '•"""•"•'■^  •'"■  l->'  .na.l  with  tlu.  Iro„,|al...  Hatt-rof,  a,„l 

.      uK..y,ra,.k.     Tl...  li„,es,o„H,..r..  is  i,„.  ,.t,.a,ifio,|  w.,1, 

I  "     ..>«>s  of  „,.,.a.-e,n,s  s..lust  atul  hn..-,Mai,u.,l  ,p,ar./.i....      It  i< 

;"    ""•->,    part   the  on|i„arv  white  .•rys,alli,u>vari..,v    hut   i„ 


.,<■  .u.„u.ro,.s  s,„all  l.a,„ls.  u,,  ,„  six  i,„.l,es  i„  tl,i..k,..;ss,  of  the 

•I-   unes  ...,e.  hne  ■„  .rain  u,h1  i.let.ti.al  i,.  .-hara-ter  with  ,h  u 

;;;;•■     '■"'"■  '-..sl.ip  ..f  l.k...     TI.  .lark  l,|„e  lavers  ru„      i 

t         ..,„.„,  ..f  the   r.,..k,   whieh   is   here  evi.letulv   the  ori.tnal 

M,,..,h,.u„o,.  alo„,  wh„-h  the  ulteratiot.  has  pro..ee,le,h  .rad,  allv 
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iliXadiliL:  'iic  I'ick  :iliilii;  llic-c  line-.  :iihl  cxciil  u.'ilU  Ic-ivili'j:  "lilv 
little  liMli'l-.  -'Pinclinic-  iiiiTc  -I  ic:ik-  .  ,1'  'lie  llliii'-t.inc  ill  ;iii  iiii:ilti'i- 
(■■I  ciindili'ii.  Sitii;li'  Ii:iim|  -|pc(iiiicii-  -iidwini:  .ill  ~t:i;;c-  nl  the 
allcl.itii,|i  call  I'C  c-.'i-ily  »c(iiicil  ."^il.  ll.il'  plicin  mifiKi  alf  Well 
l('|ii(-(iitcil  ill  iiianv  lit'  the  nciui  icinc-  ul  liiiic-lniH'  in  tlic  \allc\ 
lit  the  .lark  .iIhI  ^'mk  li\i-i-,  whcif  all  -tauc-  nt  the  inclani'ii|ili- 
i-lii  ina\    lie  ■■tuilicil 

In  liiiu  'ai  llic  cli.aiii;!-  iili-i-txcl  in  llic-c  Ii iiic-ti mi-  arc  t,i 
lie  .at  t  li!  iiiti'il  III  wIkii  i~  Licncrally  kimun  a-  ihiianiir  iiicl  anmr- 
|ilii~iii.  .inil  til  uli.at  (Atcnt  they  iii.a\  !•(■  -.liil  tn  lie  the  iiriiiluct-  nt' 
ciililail  ini'taniiii  |i|ii-iii,  it  i~  ililliciilt  tu  ilcciilc.  (  li  i  i^ciiir  iiiii\c- 
incni-  liia\  have  Icil  In  the  iii'\clii|iiiicnt  ul  the  I  lal  linlit  li-,  uliicii 
in  ihcii  imii  ucic  the  mhiicc-  i  it'  u  iilc-jircail  cuiitai'  met  .inim - 
Iilii>l.i:  III  the  ii|iii-c  uf  the  liathnlitli-  ina\  lia\('  liccn  the  -ulc 
caii-c  111  ili-t'iiiin,aliiiii  ami  iii('taiii(ii|)lii-in.  Hcic  .il  tln-c  i;icat 
ilc|itli-  all  liicl;iniiir|)|iic  fmci-  |iiiilialily  aitcil  ^iiimltaiicini^K  . 
lull  il  uiiiiki  .-cciii  tli.-it  the  aiiciii>'  lit  licat  |il.a\  cil  a  \  ciA  iin|iiiitanl 
iiMc.  .ami  lli.'it  thil-  the  ilial  adci  ul  the  liictaiiini  |)lii-ln  ili-|ila\  cd 
in  llic  \.iiiiiii~  |ia:t~  ul'  the  area  i^  i-.-ciitiall\  tlic  ^ainc.  alt  liiiii;;ii 
it.-  iiil(Mi.~it\'  \aric>  ;;rcatl\-.  icachiiii;  a  iiLa.\iliiuin  in  the  iiniin'  liatc 
viciTiit\-   lit'   the   liatlinlitli>   tlicin.-clvc-.. 

What  li.-i-  liccn  K'tcircil  tn.-iihl  i|i-ciilici|  a-  t  he  Tmli  ir  ci  i/.i  n  m 
ua-  i-iillcctci|  ill  IMKi  li\  .\|i\  11.  (;.  \'ciin(.i.  (if  llic  (  icii|i,;;iral 
Siii\(.\  .'  I'liiiu  a  iic.ili  III'  lidllMci-  pilcil  III  .1  licid  nil  liil  l.'i.  ca-t  i  it 
the  ll.i-tiim-  lii.ail  ill  the  t.i\Mi-lii|i  nf  TiiiIlI'.  In  tlii-  \iciliil>  the 
luck  in  place  i-  the  picwailin!;  uiialtereil  liliii-li-^icy  liiiie>tiilie. 
iifleii  iiitei>l  cat  ilieil  with  iiaimu  liamlsdi-  I'lilia  nf  inicaceniis  >liale 
le>  '■Iciiily  an  un.illered  repic-ciitat  i\c  ol' i  he  alnitiilant  pai  ai;iiei>-l. 
an.  hiliiilile.        '!  Iie.-e   inlerlainiiiat  iiiii>,    iiitlieii    nidi-e  liiiliiiTe 

iep:(-eiit.ati\-e>.  ~iinill,ate  I  he  lianded  ~t  i  ii-llilc  i  it  Cn^ni  ill.  Mnlc- 
ii\ci'.  e\-en  in  the  linie-tnnc  it>ell',  altei.-iiinn  ;iiid  acci.mpanyiii^ 
iccry-lallizatinn  i~  widespread,  -ntli.at  .alteinai  ii  m.-  ut'  w  liitc  and 
liliie  liiiK-tiine  are  pre-entei|  hy  the  vaiious  e.\pii>ure-.  .\  Inu-e 
>peciineii  representative  of  tlii-  iiileili.amlinf;  nt'  altered  .and  un- 
altered !iiiie>t(ine  wa.s  cnllected  a.- re~eiiililim;  t  he  lianded  .-tiuctiiie 
lit  eii/.iiiin.  It  i-  reii;.arded  a>  iiuhc  than  -i;;nilicant  t  li.at ,  alt  li(iiii;li 
tiiiich  III' the  material  repre.-|int.iti\  c   nt'  t  he  .-nppn-ed  tii--il  i~  wvv 
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li"l''-'l'<'i<''l.  .iNv  ,,i  til,.  iniiiut.-tm..tiir(-  .•nI,iI„i..,|  w,.,,.  „,,„.), 
I.-  |i.-ilcrl|\  |„,.-,.,.v..|  fliantl,..  |\|M.  ~|»..-i.ncriv  whirl,  urrr  .  ,,|1,.,.. 
tr.l  at   l,>.-:,lill.-  uImt..  tl,r  i...-k  nirt.-unoi  |,|,i>i,i    was    CMirnir. 

'ri;<'  >fr|.cfiiii,(Mi-  lin.-i.,iii.  o,-,Miiiii|M  ,,,  ,i„.  ,,  ,,,|^  ,,,■  ,|^^, 
xillai:,.  ,,f  |'.a,„-,,.lt  :.|-,,i„  |,|.„,..  |„,,„,„,,  ■,,  l,..,„i,„,  ,|r.iaM,T 
siii.'i;c.-ti\(.  (it   i.,,/ii,iM. 

TUv  nuW  n.l„,rl,Malilv  uhrlca  vnrk  l,av:t|.^  I  he  a|,|.,.ara.„-,. 
'"  •■"'■"""  "■■'-  '1i-'"v.t.m1  ,-  .,„  Int  i:i.  ,,n  ihc  li,„.  iM'tucrn  ,•,,„. 
••.■"i,,„.  IX  ,,„.|  X  ,.1  i|„.  tuu,„|,i|,  ,,1  \V,,|l.,M,m.  II..,-,..  ,,„  ,1.,. 
"'""'   -"'■■   "•    'I"'    "'•■"I.   ^'    n,k^..    ,,,    ,,„k    ,,...-    |,„,„    ,l„.    ,|,,,„.,i 

' ""■>■•    ■""'  '-  '■■'""'  l'"'"n-i.l   lai-,.iv  ,.1  a  t,ii,.|v  l,Jial...|  uhif 

p.viox,.,,,,,..  with  o,.,.MM„Mal  l.tti,.  Iav,.,s  ol   s,.,|„.„til.,..        Althn„..|| 
th,.  ,,M-k  ,„-,,l,aMv    iv|„v~,.|,ts   a   -„,all    haii,!   ,,f  ,.xtf,.ii„.|v   all,.,,.,! 

'""•■-' ■•    ''     """■    '■"■I'aiti-    l.iit     v,.,v     htll,.    ,ah-it,..     an.l    wh.'ii 

.■xainii,,.,!    III,,!,.,-  thci,ii..n,M-,,,„.    i.    ,n„„,|    ,,,    1„.  ,.,„|,,,k.   ,|,.v,,i,i 
"1    any  ot  thr.   luuf,-  i„ii,ut,.  Minrtii,-,.-  ,-hara,-t,.|iMi,-  ,,i  ,.„/,„„,. 
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TMK  NKI'IIKI.INK  AND  ASSOCIATKl)  AI.KAI.l  SVi:\lTKS. 

'I'lii'sc  rucks  liavc  an  especial  ecdiioniic  iiiteic>t  at!acliiim  ti) 
tlu'in,  owiii!;  to  the  fact  tliat  in  asxiciatimi  with  lhi>in  aic  fnuinl 
ail  the  (((•(•iirfeiices  111'  cuiiiniliini  \v!ii<'li  have  reci'iitlv  attracieil  sd 
much  attention  to  this  ili~trict. 

1)1>T1{!HIT!<>.\. 


i 


If.  on  the  Halil)urton  iiia|)  sheet  acconipanyini  th.  lepoit, 
a  stiaiirht  line  lie  diawn  fimu  the  centre  of  the  townsjiip  of  Snow- 
(lon  to  the  noi'tiieast  cornev  of  the  map,  all  the  orcuriciices  of 
nepheline  syenite,  of  of  the  peculiaf  ,all<aline  t\|>e  of  >yenite  which 
is  associateil  with  this  rock,  will  lie  found  to  lie  to  t!ie  -ouih  of 
this  line.  I-"urlheiinore.  all  the  occuri'ences  of  this  im-k  in  the  a'eiv 
are  incluileil  within  the  liounds  of  the  Il.aliliuiton  sheet,  uiih  the 
sintrle  important  exception  of  the  Metlmen  liand.  Thi-  oci-ui'- 
rence,  howevef.  as  well  as  the  inofe  soulheily  of  tho>i>  aliovc 
inelltiolKMl,  ;iie  emliiac("il  liy  the  Uancidft  map  slieel  Within  the 
ti'ian^iular  area  lioumleil  as  aliove  ilescvilieil  these  >\-enite^  ah'  ii- 
renulaily  (listiiliuted,  foi  the  most  |(art  in  isolated  I iodie».  i hrouiih 
the  townships  of  ( ilaiiHiisian.  Monmouth.  Haicourl.  \\olla~ton. 
i-'aiaday.  1  >uiii;aiinon.  Moiileai.de.  t'a'iow,  i!ai;laii.  lladclil'fe, 
Knidenell.  I.yndoidi,   .S'liasiopol,  and  South   AlLioiia. 


Ci.ol.ocK  Al.  l{i:i.\ll()N> 


'The  nephelme  and  associateil  alkali  syenites  are  found  either 
alouy:  the  actual  contact  of  the  granite  and  the  hme-toue,  or 
in  the  limestone  itself  near  the  granite  contact.  There  i>  oiiU-  a 
single  <'\ception  to  this  in  the  .area  under  discus>iiin.  naiuelv, 
the  nepheline  syeiiile  mass  ui  the  township  of  Melhueii,  which 
occurs  lielween  a  f;reat  jiraiiite  intrusion  and  the  liod\  of  amphi- 
liolile.    coiitainiim    a    tew     small    liands    of    limestone. 

'I'liey  are  inlnided  into  the  crystalline  limestones  and  asso- 
ciated sedimentary  ro(d<s  of  t',  ■■  (Ireiiville  serie-  on  the  one  hand, 
and.  as  farascan  he  delermined  at   the  several  points  where  Ihev 
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<:i...Mi(;i(\i.  sru\  i:v,  cw  vi,\. 


;irc  well  oxpuscd,  tlicy  jia^s  <,vcr  into  the  |iin.lanicnt:il  ,i,'ii.'iss  m,  the 
other  haiul.  I'llscwlicic.  huucvcr.  .likes  ,,1  tl„.  nepheliii,.  svetiite 
"I-  Mssoeiateil  alkali  >yeiute-.  laii  lie  -eeii  t.i  mr  the  filiulanientai 
Kiieiss.  A  carel'ul  study  of  the  whole  area  -how-  that  the  u,'\<\ii- 
liiie  syenite  and  its  assdciate.l  alkali  syenites  re|)reseni  a  \>t'v\- 
pheral  differentiation  pha-e  of  ihejiranite  ( fundamental  ^niei.--.!. 
and  that  in  the  few  cases  where  these  rocks  are  seen  to  cut  the 
fuiidain<Mital  frn.'iss  they  are  of  the  nature  of  dikes  of  dillVreiitia- 

ted  material  intruded  into  a  more  acid   pha>e  of  the  ni maiilna 

which  was  already  consolidated  very  nuich  in  the  same  wav  as 
m  the  case  of  ordinary  granite  pciimatite.  dikes  are  found  repre- 
sentmn  the  last   product  of  cousoli.lation  of  a  common  mafiuia. 


!! 


iii;.\i:iiAi.  ri:rn()(,i{ AiMiK  Ai.  ciiAiiAt  ri;i{. 

It   would  fa  I-  e\c 1  the  sc,,p,.of  tliepr<.s,.nt  repon  todescrilie 

m  detail  the  exact  miiieralo  ,ical  coinpo-ilioii  of  the~e  -vi'iiite-  at 
all  ihe  various  localities  where  I  hey  are  exposed,  for  their  e\t  rente 
:iiid  rapid  vaiiation  in  composition  is  one  of  the  most  noteworthy 
leature-  of  their  development.  In  I'acl.  too  much  empha-is  can 
liardly  I.e  jiiven  to  this  fact.  f,,r  no  other  i.nd^s  -!iuw  an  <>i|Ually 
.iCreat  <liversity  of  types  within  sUch  s|,ort  di-taiice-.  ii  is  ,,uite 
possil.le  to  ol.iain  hand  specimen^  fimu  the  ~ame  exposure,  and 
even  from  c,,utij;uoii.  Land-,  whi.di  exhiliit  -iid,  a  w,de  .liffer- 
eiice  in  their  iiiitieialooi,.al  composition  as  lo  !..■  cla-e.l  ;,,  -epaiate 
aid   dlMim-t    type-  ,,f  i,„.k.      All   the-e.   however,  ale  ditVereiitia- 

' product-  of  one  hiLihIv  .alkaline  .and  alimiiiion-  inauiiia.  repre- 

sciilm,':  one  pha-e  of  pluionic  .activity.  They  l,;.|oiii;  lo  one 
pelro.m.aphicd  province:  neverlhele-s.  for  purpo-,-  of  lamvenietice 
of  de-cription.   tlii.\    ma>    I.e  con-idered   as  divisiMe   into  -everal 

j;'roiip-.   :dtli..uuh   il    mii-t    I.e  mider-t 1   that    no  arKitrarv   lines 

exist     ill     n.iliire    lielweeli     t  h<-e    re-pectixc    -ill  idi  \  i-iolis. 

I.  The    Nephelilie   .>yeiiite. 

-■  Hock-   of   III,.    Iitite   and    allied    ijroiip-. 

:i.  The    While    .\lk:ili    Syenite. 

•J.  Th.'    l{ed    .\lkah    .•v.-nite. 

1.  / /('  Sijilhliiii  Siiiinli.  Tliis  i-  made  Up  e-sent  i:i||y  of 
all  acid  pla;;ioc|ase.  usually  alLili'.  with  nephelilie  and  lii.itite 
(iepiilomelaiiei.  hornl.lende.  or  pyroxene.     ( »il  hoclase.  microcliiie 
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and  iiiici-operthitP  are  occasionally  found,  iuit  when  present  rank 
merelv  as  acressory  constituents. 

2.  Horka  oj  the  I'rtitt  diiil  alliiil  .(//•(>((/«.  -Tiie  nepheline  sy- 
enite ])resents  extreme  variations  in  the  relative  proportion  of 
its  constituent  minerals,  passing  liy  a  decrease  in  the  aniount  of 
plagioclasc  present  into  rocks  composed  exclusively  of  nepheline 
and  ferro-maRnesian  minerals,  or  into  vaiieties  coniposeil  on  the 
one  hand  almost  exclusively  of  nepheline  (Monmouthite),  or.  on 
the  other  hand,  into  very  basic  varieties  composed  almost  ex- 
clusively of  iron-maj;nesia  constituents,  and  api)roachinK  jacu- 
piranpite  in  composition.  Klsewhere  the  plagiocla.se  increa.ses 
in  amovmt.  and  the  rock  pas.ses  into  an  alkali  syenite  of  one  of  the 
following  tyjK's. 

The  ro(dsS  of  groups  1  and  2.  in  addition  to  their  e.s.sential 
constituents,  almost  invarialil>'  contain  a  certain  amount  of  calcitc. 
Scapolite  is  a  frecpient  constituent.  Sonie  of  the  less  frecpient 
accessorv  coii-  ituents  are  garnet,  sodalite,  cancrinite.  fluorite. 
inuscovite.  corundum,  magnetite,  pyrite,  .sphene,  zircon,  ai)atite. 
spinel  (automolite),  graphite,  and  eudialite, 

:\.  Whilf  Mkttli  Siieiiih  -  This  differs  from  the  nepheline 
syenite  in  the  occurretice  of  nepheline  merely  as  an  accessory 
constituent,  or  by  the  entiit-  absence  of  this  mineral.  The  rock 
is  thus  compo.sPil  of  an  acid  i>lagioelase  and  the  ferro-niagnesian 
constituents,  the  latter  being  present  usually  in  very  subordinate 
aniount. 

4.  l{nl  Alkali  >'//<■;)('(('.  — This  rock  is  ilistinguished  at  once 
from  the  i)receding  syenite  by  its  ])inkish  or  reddish  colour.  It 
also  contains  plagiochise.  usually  all)ite.  as  the  predominant 
feldsi)ar.  but  ortlioclase  and  microcline  are  usually  present,  and 
are  relatively  more  abundant  than  in  the  white  sxcnite.  «)cca- 
sionally  a  little  nei)heline  occurs,  but  when  found  is  usually  de- 
composed to  a  reddish  or  pinkish  giese<'kite,  Magnetite  in  small 
irregular  I'rystals  and  grains  is  usually  piesent.  Uiotite  is  the 
iron-nuignesiau  constituent,  md  is,  as  a  general  ruU-.  present  in 
very  subordinate  amount.  When  snecimens  are  examined  l>y 
the  unaided  eye.  (iiiartz  seems  to  l)e  entirely  lacking.  Imt  an 
examination  of  thin  sectitms  under  the  microsco|)e  often  reveals 
this  mineral,  sometimes  in  no  inconsideralile  amount. 

The  rocks  of  these  s(>veral  gro\ips  pass  into  one  another  by 
imperceptilile  gradations,     The  magmas  of  all  four  types  were  in 
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|ilac('>  supci>:itui;itcil  witli  :iluiniiia.  ;lic  whole  ..f  tliis  excess 
ciystalliziii;;  oui  as  fire  almiiiiia  In  llie  hum  cf  coniiiduMi.  In 
tho.-e  vaiieties  (if  neiilieliiie  >yenite  wliich  aic  unusually  nch  in 
nepheliiK'.and  in  the  rocks  of  the  Titite  ,-:rou|i,  the  corundum  i< 
oidy  developed  when  the  iron-niaKncsiaii  nuiierals  <hi  not  occur 
in  an\'  appreciaMe  amount. 

Intimately   associated   with   the   i-ock~  of  t  liese  >evei'al  type-, 
and  forimn.u:  i>ait  of  the  same  i-neou-  complex,  arei'erlain  almoi-- 
mally    coarse    |ihases     whid      are    their    pe,!;niat  it  ic    e(|uivalent<. 
The.-e  may  occur  as  parallel  or  intercalated  hands,  oi' t  lie\  may  cut 
acro.-s  the  foii;iti<iii  of  the   r.Kd<  in    the  foi m  of  dike-like  masses. 
The  contact  of  these  pegmatites  with  the  parent  or  normal  plu- 
lonii-  lock  i<  sometimo  (|ui'e  sharp,  e-pecially  in  the  case  of  tho>e 
whicli    intersect    the    foliation.     Tliey    usually,    however,    proent 
a  rather  abrupt.  th(iuf;lw|uite  percejitihie  transition  into  the  ordin- 
aiy    medium-Kraiiieil     type.       The  nepheline  syenite  pemnatite   is 
usually    coinpo>e,l    altogether    of    nepheline    and    alhite.      Some- 
times very  lar!;e  individtials  of  hiotite,  and  occa>ionally  of  horn- 
liletide.  apatite,  and  niafinetile.  are  present.    The  pe^Miiatitic  f,,rm 
Mt  the  red  syenite  is  i„..de  ii|)  almost  exclusively  of  microperthite, 
consistiiif;  of  an   irre<;ular  interjirowth   of  orthoclase  and    alhite. 
The  term  syenite,  as  applied  to  the  nepheline  .syenite,  .at  least 
in  the  nnHheastern  porti.>iis  of  the  syeniiic  hand.  i>  s,„i,ewhat  of 
a  misnomei-,  for  plaj;i,iclase.  varyinj;  from  alMte  through  olij;,,elase 
to  andesine.  is  the  prevalent  and  often  the  only  feldspathic  con- 
stituent.     In   :i   paper'   amiouncin<;  the  discovery  .if  these  occur- 
rences  in    the   townships  of   i)un,a;inn..n   and   I'aradav.  the  >tate- 
nient  wa- made  that .    "If  the  distinctive  character  of  the  nephe- 
line  syenite    named    l.itchlieldite   liy    Hayley    he   the    replacement 
of  theo,iho,|-:se  liy  alhite,  this  rock  i~  a  more  txpical  I.itchtieklite 
th.aii  that   fiom    the  orij;inal  locality.     Thi.   pioprietv  of  dehniiii; 
iicphelin.'  >\enite  as  a  rock  c,,mp,,M.d  oseniially  ,if  nepheline  and 
•■111  :dkali  feldspar,  instead  of  one  comjiiwd  of  nepheline  and  ortho- 
•■hise.  i,-  rendeied  evident,  as  otherwi>e  il    would   Ik'  necessary  to 
cla~-ily  tins  inrk  as  a  iheralite,  from  typical  s])ecimens  of  which 
il   Would   differ  frieatl>-   in   conipo.>ition." 

'I  liese  various  ro(dvs,  while  sometimes  (|uile  in;issive,  Usuallv 
ixi.ssess  a  more  or  less  perfect  foli.ated  structure,  which  in  niaiiv 
places   presefits  a  schisto-e  development.     They   vary  in   texture 

'  .\<lnins,  r.  I),     .\iiicriraii  .Iciirn.il  nt  Siinici..      \cil.  \lviii.   IVM,   i.,    !.->. 
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from  niedi'iiii  to  CDarse-gr'iiiitMi,  while  tlic  ijogiiuititic  phases 
sometimes  present  nepiieli'ie  ainl  phiginchise  individuals  as  much 
as  a  yard  in  diameter.      uS'e  Plates   XI.IX,  I,,  1,11,  and  I.IX.i 

At  times  magmas  of  all  fmir  of  the  al)"ve  sul)divisi(ins  havj' 
hecome  su|)ersat mated  with  alumina,  the  whole  of  this  excess 
crystalli/.inj;  out  as  free  alumina  in  the  form  of  corundum.  In 
the  nepheline  syenite  and  urtite,  especially  those  varieties  which 
are  almormally  rich  in  nepheline,  corundum  is  only  d«'velo|>eil 
when  the  iron-magnesia  minerals  do  not  occur  in  any  ai)precial)le 
amount.  Intimately  associate(l  with  rocks  of  these  three  sid>- 
(livisions,  and  forming  part  of  the  same  igneo\is  complex,  are  <'er- 
tiiin  almormally  coarse  phases,  whiidi  are  legariled  as  their  peg- 
niatitic  e(|uivalents.  These  may  occur  as  parallel  c)r  interfoliated 
hands,  or  they  may  cut  across,  making  considerahle  angles  with 
the  foliation,  Thecontact  of  Ihese  contemporaneous  veins  with 
the  ])arent  or  normal  plutonii'  is  sometimes  (juite  sharp,  es])ecially 
those  developments  which  intersect  the  foliation:  liut  usiiallx' 
there  is  a  rather  ahrupt,  though  <piile  perceptilile  transition  into 
the  ordinary  graineil   type. 

The  rock  is.  as  a  rule,  remarkahly  fresh  and  unaltered,  possess- 
ing a  true  hypidiomorphic  granular  structure.  Evidences  of  pres- 
sure, even  in  some  of  the  most  pronouncedly  foliated  or  schistose 
varieties,  are  extremely  rare.  In  occasional  instances,  however, 
some  of  the  feldspars  show  rather  pronounced  strain  shadows,  and 
curved  or  slightly  dislocated  twinning  lamella'.  Sections  moic- 
over  of  the  rock  com|)rising  the  narrow  part  of  the  hand,  crossing 
the  Monck  road  in  I'araday  township,  show  (|uite  pronounced 
granulation  and  catadastic  structure. 

The  relations  of  the  constituent  minerals,  especially  the  feld- 
spathoid  sjKM'ies,  do  not  show  the  same  regular  an<l  definite  order 
of  succession  as  is  usual  in  most  rocks  which  have  crystallized 
from  a  molten  magma,  in  general,  however,  it  may  he  state<l 
tluit  after  the  crystallization  of  such  minerals  as  apatite,  zircon, 
sphene,  cormidum,  and  magnetite,  individuals  of  which  usually 
possess  rather  good  crystal  outline,  the  hornblende  ami  hiotite 
were  formed.  Hoth  of  these  minerals,  and  es|)ecially  the  horn- 
hlei'vle, exhibit  many  sharpanddistinct  crystallographic  boundaries. 
I'l  ciodase  came  i\v\x  in  order,  while  the  remaining  interspaces 
were  filled  with  potash  feldspars  or  nejiheline.  In  the  texture  of 
the  rock,  in  the  majority  of  instances,  nepheline  apparently  pla>s 
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tlir  ~;imr  |,ail  as  (|U;ntz  in  an  (.nlinaiy  jiraliit.'.  (lanict.  wliich 
i-  a  viT.v  li(.,,urtil  aiKl  oticii  al.iiii.lani  ac.T-<,,ry  .•.,ti>titiirnt , 
I-  .Iistiricll>  later  than  all  i.l'  ih.-c  ca.rjMil  iicrits,  S.iclal  ti.  :iii,| 
'•alMMiml..  arc  al-..  ,|i-tin,-ily  later,  (illinu  crarks  ali.l  ii-Mir.-. 
On  I  he  Ml  her  ham  I.  I  iiciv  ha\c  l.ccii  rml  ii-r.l  many  «la  v.' ••xcri.t- 
ioii.  tc  t  liivUeiici  al  i.r.lcr  n|'.-r>-lalli/.al]..n.  >uclia>  the  inclu-ii.n  of 
inmiilcil  inili\i.|iial>  of  n<'|>|,<'liiii'  ami  niirr.M-linc  in  llic  |ila-iorla>c, 
anil  (it  |)lau:i."'la-c  an. I  nr|i|ii'linr  In  lli,.  Iiurnl.lcndc.  Ajiain.  alhitc 
lia-;  frci|u<>nily  Invn  miliccl  apparcnil>  toinniif;  |i(iikiliiir  alcr- 
!ir..wtlis  with  li,.rnM,.n,|,..  Mirh  incln.|..,|  individual-  (.lU'ii  havinj; 

direct    rnnncxion.  and    innr •    lc.>   di>liin't    ..ptical    cntiinntv" 

■vith  certain  inantli-  m  Inirdei-  (reaction  rini.-V)  \vhi<-li  M,nie- 
tinies  siHToiin,!  the  hoi iil.lende.  -eiiatMin;;  individual  (.f  this 
mineral  from  the  other  con>titueiils  of  the  rock,  ■{'here  is, 
tnoreover.  iimloiil.ted  evidence  of  very  prom.iiiu'ed  nia.-niatic 
corrosion  and   ti-e.-pass,  due  a|.|>arently  to  iifoKfessive  clianf;<'s  in 

the  physical  constitution  and  c iposition  of  the  maKiiia.      This 

i>  shown  in  a  most  markeil  manner  l.y  the  almost  invariaMy 
'■oimded    or  <Mirved    ,>iitliiie   of   the    Various  constituent   minerals. 

extendiiij;  down  even    to  the  tirsi    formed   apatites,   zin s.  etc. 

'I'lie  shells  or  mantles  of  imisi-ovite  which  often  enclose  the  indi- 
viduals of  <'onindnm  are  aNo  ili-tinctly  and  dearly  explicaHe 
''y  reason  of  the  increased  acidity  and  h\(lratioii  <if  the  later  statics 
of   the   manina. 

Such  irrejriilarities,  howevei ,  do  not  invalidate  the  j;<'IH'1mI 
testimony  as  rejiards  the  afi'e  ivlations  ,,f  the  cnstitiient  tninerals 
furnished  l,y  th.'  >tudy  ,,f  a  l.-irne  numher  of  thin  sections  under 
the  micr,.scope,  h  is  the  opinion  of  Holland'  that  '•these  con- 
tradictions and  appaniit  oscill.-.tions  in  the  ..rder  of  cryst.-dli/.ation 
■■iir  iluc  to  disturl.am'es  ilurini;  consolidation."  In  this  re-ard 
these  syenites  |ire>ent  similar  conditions,  althoiifih  in  a  minor 
<le};n'f.  to  cry-t.alline  schist-  and  certain  eruptives  ..hicii  have 
undeifione  more  or  le>s  complete  reciystalli/.ation. 

The  nepheline  .-yenites.  and  the  associated  alkali  syenites, 
as  has  heen  mentioned,  occur  ;dmost  invariaMy  on  the  horders  of 
the  firanite  hatholiths  where  these  cut  throu};h  crystalline  lime- 
stone. 

When  the  actual  contact  of  the  two  rocks  is  well  e.\posed. 
large  individuals  of  nepheline.   hiotite  ,■••.!   other  constituents  of 

'  .Mini.  (Icol.  Surv.  IiuMa.      vul.  \x\,  part  :!.  i;tni.      |,.  li,)J. 
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the  syeiiite  i-an  Ix-  soeii  to  Ikivc  (l('vel(>()e(l  in  the  liiiu'st<iii('  .ill  iilong 
the  nuirgiii  of  the  iK'iilicliiii'  syenite  body,  while  immsscs  of  the 
limestone,  great  and  small,  can  lie  founil  scattereil  tlii(iii;ili  the 
ne[)heline  syenite  alotij;  the  i-ontact.  'I'he.se  ina.sses.  fuithciiiiorc. 
are  evidently  in  pidcess  of  re|(lacemeiit  liy  the  in:iLMiia.  the  \aiiou.s 
constituents  of  the  tie|iheliiie  >\cnite  itrowinj;  into  them.  They 
thus  become  >;i;idiiall\  i'e<luced  in  size,  and  cveiituallx'  >iii\ivo 
merely  as  separate,  ii  iciiularly  roundecl  {grains  of  c;dcite.  often 
enelo.sed  in  single  individuals  of  perlcctly  fre>h  ncphelitie.  horn- 
blende, or  other  minerals  of  the  nepheline  syenite,  or  lyin;;  between 
these,  with  the  form  of  the  l.-itter  impressecl  u|ion  them  on  (^vciv 
side.     (See  Plates  1,1  :ind  MI.) 

l-A-ery  .stase  of  the  passaf^e  fro.i  the  solicl  limestone  to  the 
.separate  calcite  grains  enclosed  in  the  constituent  minerals  of  the 
neijheline  syenite  can  be  distinctl\  traced,  while  the  latter  is  at 
the  Slime  time  fresh  and  free  from  decomposition  products.  'I  hi.s 
is  well  .seen  in  the  cultiiif;  made  t'or  the  Central  Ontario  r.-iilw,-iv 
where  it  enters  the  villasre  of  Hatnfoft.  In  some  cases  an  .idditional 
proof  of  the  <lerivatioTi  of  the  calcite  from  the  adjacent  limestone 
i.s  afforded  by  the  fact  th:il  the  calcite  grains  enclosed  in  the 
nepheline  syenite  show  the  twisting  and  strain  shadow^  to  be 
ob.served  in  the  constituent  parts  of  the  ii  'ided  limestone,  while 
the  minerals  of  the  nepheline  s\enite  win  eticlo.se  them  are  free 
from  all  signs  of  pressure,  'riii'  c.ilcite  in  the  syi'iiites  is  un- 
doubtedly foreign  to  the  magma  and  represents  inclusions  •  the 
surrounding  limest<ines.  In  the  case  of  the  only  impiutaiit  body 
of  nepheline  syenites  \\  hich  does  not  have  limestone  as  a  wall-rock, 
namely,  the  occurrence  in  the  township  of  Methuen.  calcite  is  very 
rarely  found  in  the  nxd';.  ami  when  it  <!oes  occur,  it  is  in  very  small 
amount,  and  the  mode  of  its  occurrence  is  entirely  different  from 
that  above  de.scribed.  and  is  such  as  to  indicate  that  the  mineral  is 
(irohably  sei'ondar\'.  or  a  latei-  in  tilt  ration. 

The  presence  of  c;ilcite  has  been  noted  in  other  occuri'ences  of 
ne|)heline  syenite,  Thi'se  are,  like  those  of  the  area  at  present 
uniler  discussion,  associatecl  with  ancient  metamorphic  rocdis,  and 
the  calcite  hi  them  is  believed  to  be  primary,  by  the  inv(>stigators 
who  have  stuiiied  lliem.  The  occurrences  in  (piestion  are  tlr^ 
nephelitu'  syenites  of  the  Sivainalai  .seiies  of  India',  and  that  of  tlu; 

'  llollatiil,  T.  II.  Tlic  Sivariiahil  Scries  of  i;iaM)lilc  .'Svitiiii's  and  (ciruM- 
iliirn  Syenites  in  the  ('oirnlmture  Disiricl,  .Miiclnis  I'lisidciicv .  Mcni.  liinl. 
Survey  of  Indiii.    Vol.  xx\.  |iiirt  :<,  IttOI,     p.  1!I7. 
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Island  of  Aliio'  in  Swcilcn.  A  similar  association  has  Ween  noted 
in  the  (icciinencos  at  Kussa  in  the  I'ral  mountains-,  and  in  the 
nepheline  rocks  of  the  Kaiserstuhl  in  Maden.^ 

('onceiiiin<;  the  calcite  in  the  Indian  occurrences,  Holland 
says: — "The  calcite  occurs  in  jrranular  c-rvstnls,  with  a|)i)arenlly  as 
much  ri^ht  as  any  of  the  others  to  lie  coiisidereil  a  primary  con- 
stituent. The  crystals  foiiu  isolated  f;ra!Uiles,  and  theic  mv  no 
sif^ns  of  secondary  decoinposilion  the  low  silica  jK'rcentase  in 
this  K'""!*  "f  iiicks  removes  the  chief  theoretical  dilficulty  to  its 
crystallization  from  a  molten  maf;nia  as  a  normal  constituent  of 
an  igneous  rock."  The  Almi  rock  contains  larf;e  masses  of  crystal- 
line limestone,  as  well  as  scatteicd  <;ranules  of  calcite  and  micro- 
]>eji;matitic  interjirowths  of  cah'ite,  with  nei>heline.  a'Sli'ine  or 
feldspar,  and  Hitfiliom  lielieves  that  the  limestone  has  lieen  fused 
in  the  magma  with<iut  decomposition,  and  was.  duriu};  the  jiroccss 
of  solidification,  crystallized  out  of  the  magma  in  precisely  the 
same  way  as  the  other  miniMals.  In  neither  of  these  cases  does 
limestone  now  occur  in  the  iiuTuediate  vicinity  of  the  syenite,  hut 
It  nuiy.  especially  in  the  latter  case,  have  s\mk  down  into  it  from 
overlying  heds,  since  remmed  l>y  erosion. 

This  is  also  considered  liy  (IraelT  to  lie  the  true  explanation  of 
the  origin  of  the  linie-^t<ine  inclusions  in  the  Kaiserstuhl  occuri-ence. 
Of  the  crystalline  limestone  associated  with  the  Kussa  nepheline 
.syenite,  .Arznuii  says  that  its  "austix'ten  una\ifgeklart  geMielien 
ist." 

M iiK iiilotiicdl  nnnposiliiiii.  .\s  in  then'  gcner.al  c''aracter, 
the  mineials  which  in  varying  proportions  constitute  the  several 
rock  types  under  consideration  are  esseutiall\'  identical,  an  account 
of  these  will  here  he  given  in  oriler  thai  unnecessarx'  repetition 
may  lie  avoided  in  the  description  of  the  several  occurrences. 
They  are  the  following: 

'  lliiul«irii,  .\.  II,  I'clici-  II  iliis  .\c|ilii'liii>vciiitKcliicl  mil  ilcr  llisrl  .\liiii. 
Cicdl.  lon'ti  i.  .•Stiirkliiiliii  rorli.  Mil,  17.  Ucfl  J,  IS'.l.'i,  .s.  IIS.  Alsd 
.Miilmrt  ill  .\liii.  Mii;;.,  vol.  \i.  (|si)7),  p.  i.V),  .•iiid  Hdsciiliii.sch  Mikr.  I'hv.s. 
(l.S'Mi).     pp.  Ili'taii.l  171. 

'  .\rzriiiii,  A.      Die  MiTicnilcniliiii  lici  Kiism  iiikI  .Mi.i.-s.      ( In  tlic  l.ivrc 
(iiiidc  f(ir  llic  I'nil  lAciirsiun  nl  llic  liiii'riiatluiiMl  Cniiuri'ss  cil  ( icdlii^isi.-i,  St. 
f'ptcrsburc  .Mcctinsr,  l!)(MI.I 

MinictT,  Ziir  (li'i)l(i;;ir  ili'>  K:ii>-crslulili;rliiii;c>,  Mill,  il.  ( iros.tlMTK. 
Had.  ( Icol.  l,.iii(lcNiiisl.      ltd.  II,  IMIJ. 

ICiiDp.  — D.T  Kiiscrstiilil  in  Hn'i~;.in,  I.  'i|i/!l4,  IS.tJ;  ;il-iii  II  inlmm.  A.  <!. 
(li>r.  cit.l 
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Xepht'litic. 

Suihilitc. 

CaiK'riiiitc 

Feldspar. 

S<'apiilito. 

Hiiitite. 

Honililoiiik'. 

MuscDvito. 

(■|)riiiiiluiii. 

Calcilc. 

•  ianict. 

ZircDii. 


>plu'iie. 

'rouniialiiie. 

Spinel. 

l^ucolite. 

Miilyliijeiiite. 

Apatite. 

Magnetite. 

I'yritp. 

I'ynliDtite. 

Cliali'iipyiite. 

(Irapliite. 


Xi liliiliiii .-  \t  has  li(>eii  (•\isi<iiiiary  to  resti-ict  tin-  use  of  the 
term  ru^pheline  to  the  cohiuiiess  and  glassy  varieties  usually 
found  ill  the  younger  volcani"  rocks,  reservins;  the  iiaim-  ela'o- 
lite  for  the  varieties  found  in  the  plutonic  mcks.  which,  as  a  rule, 
e.xhihited  a  certain  oily  lustre  of  which  this  name  is  descriptive. 
In  <lescril)inj;  the.s<»  Ontario  occurrences,  however,  this  second 
term  is  not  re(|uired:  the  neplieline  has  almost  everywhere  a  lustre 
whicli  is  essentially  vitreous. 

.\s  a  ruh'  the  mineral  is  (piite  fresh  and  glassy,  hreakinn  with 
a  suli-conchoidal  or  uneven  fra<ture.  The  freshly  hroken  fras- 
nients  ai-e  often  distinf;uish;dile  with  dilliculty  from  the  pla.<;ioclase, 
with  which  if  is  so  intimately  associated.  It  varies  from 
almost  colourlt,-s  to  white,  or  very  jiale  ^rey  ancl  translucent, 
wliei-e  exposed  to  the  action  of  the  weather.  \'eiy  often  it 
possesses  a  beautiful  pale  salmon  pink  colour,  which  on  inspection 
is  s.>(>n  to  accompaii\'  ati  incipient  decomposition  of  the  mineral.  .\ 
[uopressivi'  incicase  in  this  alteration  is  cliaracierized  liy  a  avud- 
ual  deepening  of  the  tint  \intil  a  liriijht  lirick  red  colour  is  assumed, 
representinj;  the  extreme  stages  in  the  decomposition  and  liydra- 
tio'  of  this  mineral.  'V\v'  re.-ullant  products  in  the  primary  stage 
are  chiefly  minute  scales  of  muscovite,  with  very  lirilli.ant  douMe 
reli'action.  the  process  extendiii!;  from  (crtain  cracks,  and  from  I  he 
maigin  of  the  indi\idual,  or  formins;;  halos  aroun<l  certain  in- 
clusions. Some  of  the  indiviiluals  are  more  or  less  turliid  ami 
opaipie  as  a  result  of  d(>composition.  In  the  more  hiRlilx-  coloured 
jdiases  of  the  mineral  an  aggregate  reseinliling  gi(>seckite  in  com- 
l)osition  and  ap|iearance  is  produce<l,  with  accompanving  very 
brilliant    aggregate    polarization.     It    is    usuall\     comparatively 
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tr<'i'  t'lnin  iiii'lu^iniis.  .'illhiius;!!  Miiiictiint'~  li(iniMc?iilc  liintitc, 
ciilcitc.  Mini  even  fell U|):ii>  iii-rur  ciicld^cc I.  'I'lic  hanliic~-.  :ii-rnniiiii; 
t(i  l>r,  ll;irriii!;t(iii'.  nl'  l.c  ncplicliiM'  iM-cuiiiiii;  at  ^'^|■k  ri\ci'  i> 
iicMily  (i.  'I'lic  s|icii,ii'  !,na\ity  at  17"  C  ■_'••')■_'•'>  i-  .IctcniiiiK'.i 
witii  tlic  lidltlc,  and  ''-tilN  li>  >us|icii-iiiii  witii  a  hair.  Hcl'urc  the 
lilii\v]ii|)('  it  fu>('il  (|ui<-l<ly  at  aliinit  :>•">  to  a  ccildiii  jc--  -liiilitly 
vesicular  j;l:'ss.  An  aiial>>is  nf  tlii>  iic|i|icliiii'  liy  I'r.  llarritmtdii 
jiavc  till'  t'iilli>\vin<;  rc-ults  (umlcr  1).  I'nr  cuiniiariM'ii.  an  anal\'<  • 
of  tlic  \cllo\v  variety  of  iie|ilielini'  of  ('oiinli;itore.  Mailras,  Itnlia. 
is  irixcii  under  1 1.(-). 
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One  marked  feature  of  the  ne|)lieliiie  syenites  every\\h(re 
thi'oUf.diout  the  area,  is  tlie  |ieciiliar  appearance  presenlecl  l>y  the 
tieplieline  on  the  weathered  surface  of  the  ro(d<.  Wjien  a  weathered 
surface  is  exainiiied.  each  jrrain  or  individual  of  iieplieline  will  invar- 
ialiK"  he  foiinil  to  he  r<'preseiiteil  liy  a  depression.  \\  the  liottoin  of 
this  the  nephelinefirain  can  lie  s<'en  with  a  ■smooth  rounded  surface, 
as  if  it  had  heeli  partially  dissolve<|  away,  the  feldspars  and  iroii- 
iiiajitiesia  constituents  standiii<;  up  .aliove  its  surface  on  all  sides. 
The  surface  of  the  iiepheline  is  <'oate(l  with  a  mere  lilni  of  decom- 
position |)ro(lu('ts.  and  is  of  a  f.-iini  hluisli  fjrey  colour,  tiie  feldspar 
weatherinj;  chalk  white,  and  on  hreakiii);  the  vm-k  open  the  iiephe- 
line appears  to  lie  perfectly  fresh,  j-lvideiitly  the  iiepheline  is 
destroyed  much  more  readil\'  liy  the  weather  than  the  otliiT 
constituents  of  the  rock,  and  the  alteration  |irocluct:.  are  of  such 
a  character  that  lhe\'  are  at  once  removeil.  leaving;  the  surface 
of  the  miiier.il  fresh  and  hard,  'Phis  peculiar  method  of  ucailierilif; 
makes  it  possiMe  to  ileterniine  the  iireseiice  or  ahsence  of  iii'phelinc 
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iti  iiiiy  >|i('ciiiii'li  of  the  syenite,  finm  :i  caift'iil  inspection  of  the 
weatlicidl  surfa<'e  of  the  rock  alone.  In  fact,  its  picsence  can  i)u 
quite  as  ccitainly  ileterniineil  in  this  way  as  by  means  of  chemical 
tests  in  a  microscopical  e.\aniinatiim.  This  simple  method  has. 
flirt iieimore.  tiie  ailvaiitaf;e  that  it  can  l>e  api'lied  to  larfft"  areas 
of   iiick  surface. 

Sniliiliti.  'I'iiis  mineral  was  oliserscil  at  a  lai.ne  numlier  of 
wi(lel>'  separated  localities  alonj;  the  ureat  helt  of  these  syenitic 
rocks,  especially  intlie  townships  of  ( llai.iorj^an.  I'arailay.  Dun- 
ftannon,  Mont<-ai;le.  Uaf;lan.  Hrudenell,  and  as  far  as  Clear  lake 
near  the  noitlieast  end  of  the    licit. 

It  usually  occurs  in  ill-d<'lined.  iri-e<;ular  masses  aiiil  patches, 
usually  of  com|iaiatively  small  size,  in  the  nepheline  syenite, 
especially  timse  portions  which  are  alinoi'inall>  rii'li  in  nepheline. 
it  is  also  developeil  aloni;  and  in  the  immediate  icinity  of  certain 
i-racks  and  lis-nres  in  the  nepheline.  with  no  sharp  line  of  divisii'ii 
lietween  the  two  miner;ils.  the  Muisli  coloiii' Jir.ad"  illy  fadini;  in 
passinj;  outward,  to  the  wiiite  or  pale  i;reyish  nepheline.  In  thin 
sections  undei'  the  micro-cope  it  is  seen  tn  occur  in  ir''e,;;ulai-  -!  iini;s 
or  vein-like  forms  cut  tins;  across  and  anion  u;  I  he  oi  her  con -tit  uents. 
In  certain  portions  of  the  .-ire.-i.  however,  it  occurs  in  ver\"  larire 
mas-es.  nol;ilily  on  lot  '2't,  conces-ion  .\l\'  of  DiiULr.'iimon.  Ileie  it 
appears  to  have  hail  a  pneumatolitic  orii;in.  althoiisih  occurrins; 
ver\'  '  'i'liately  associated  with  the  foliateil  monnioul  liite.  whii  u 
coustiliues  ihecoiuitrv  rock.  It  occur-  in  very  iirei;ular.  more  oi' 
less  lenticular  mas-e-.  as-ociatcd  with  nepheline.  .'illiiie.  mai^ncl - 
ite.  lepidonu'laiie.  a  lilack  hornlileiide.  :ipatite,  and  co.ir<c!\- ci\ -- 

lalline    nia-se-    of    calcitc      In    tlic-c    irreijular    veindikc    m.i . 

vuir-  are  frequently  seen.  consisliiiL;  of  .ipeli  -paces  hned  with 
lai'He  ci-ystals  of  the  N'aiious  niincrals  :il"i\i'  nicnlioncd,  with  I  he 
except  ion  of  the  calcite.  'I'he.se  when  followed  out  can  lie  seen  to 
represent  ltir^(>  enclosed  masses  of  coarsely  cry>l  alline  calciif.  into 
which  the  other  minerals  have  urown  uitli  pcrliii  ''vstallinc  hm- 
muiation<.  The  renK'.iniiii;  calciie  havin;;  lieea  rem.AcI  liv 
solution,  the  cr\st;il-liiied  ca\il\'  i-  prodiiceil,  althoin;h  el-cwhcre 
the  calcite  asiureirate  still  remain-,  uilh  the  j;rowin^  face-  nf  the 
mineral- emlieildcd  in  it.      (See  I'latr   l.llh. 

The  presence  of  the  -odalite  on  lot  •_',').  conces-ion  -\.1\  of 
I  >Ulii:annori.  has  Keen  proved  over  a  Iciiirl  h  of  some  '_'.")l)  feet. 
with   a  width  of  from   10  to  ."id  feet,  and  it    is   state  I  lo  lie  even 
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nunc  extensive  tlmn  present  ileveloimients  have  shown.  Sulli- 
i-ient  f|u:irr\inj;  li:i>,  hnwever,  lieen  (1(im<'  to  |ini\'e  this  occiir- 
icMi-e  t(i  If  (il  distinct  ec(ini)inic  ini|i()itanci'.  as  it  is  qnite 
|i(i>>ilil"  til  secure  liincks  (if  sddalite  weifrhin;;  si'vei'ai  tons. 
In  ]'.»"'  a  >iii|Miient  was  inaije  of  l.io  tons  of  what  was  con- 
-ideri'ij  >nitai'le  inaleiial  to  lie  u^ed  in  the  decoration  of  the 
residence  of  Sir  i:ine--l  (•a>-eli.  in  I'aik  l.ane,  Hyde  Talk. 
I.iindon,  lai.iihind.  This  |iiiiiieity  has  heen  known  as  tiie 
I'lince-s  (^uairifs,  aithoiiKh  .a  coin|ian.v  has  not  \et  lieen  ini'or- 
potated.  It  is  stateil  to  lie  tiip  intention  of  the  owners  to  install 
a  i-oni|ilete  plant,  not  only  for  (piariyinf;  the  sodalite  with  chan- 
nelling niachiires  Iml  for  sawing  it  into  sl.alis  of  snitaMe  thi(d<ness. 
Other  exposures  >howinf;  larjje  masses  of  ln'autifully  coloureil 
-odalite  also  occur  on  lots  _'.")  and  .'It,  conces-iori  .\  1 1 1  of  I  )un- 
fiannon.  .\t  the  first  mentioned  locality,  preliminary  develop- 
ment Work,  consistinj:  of  stripping  and  some  Mastiuf;,  has 
shown  the  presence  of  .several  lar;re  patches  of  the  sodalite.  .\t 
(fai^inont,  in  Uafllan  township,  and  on  lot  -W.  concession  \' 
of  the  township  of  Hrudetiell,  patches  of  deep  lilue  sodalite 
iM'cur  ill  a  nepheline  syenite,  made  up  in  aclditioii  to  this  sodalite 
of  a  lieaiitifiil  pale  salmon  pink  nepheline  and  };re\  plafiioclase, 
the  association  |iroduciiiK  a  ro(d<  which  has  a  very  pleasing 
effect.  'I'he  colour  in  this  mineral  varies  from  a  very  dark 
colialt  lilue  to  veiy  pale  liluisli.  the  colour  fadiiif;  rapidly  when 
exposeil  to  the  action  of  the  weatliei-.  It  is  susceptilile  of 
a    hifih    polish,  and    is   eminently    suitable    for    inside    decorative 

"'111''-      It    is    often    associated   will ne  or  less  magnetite  and 

hiotite.  and  shows  veiiilels  of  red.lish  and  whitish  feldspar, 
which  was  shown  on  analysis  liy  |  Ir.  Ilarrinjiton  to  lie  oilhoclase. 
.\  -.•imple  in  the  mu-euni  of  the  (leoloyical  Suivey  shows  ,a  crvstal 
of  haslini;sii(.  seveial  inches  iii  leii<;th,  and   perfectly  terminated, 

completely  enclosed  in  the  sodalite.      .Most  of  the  material  is  ( i- 

pact,  with  a  multitude  of  very  tine  cr.acks,  which  may  IkmIucIo 
the  shocks  of  lilastin^.  'I'he  specimen  selected  liv  |)r.  Ilarrinjr- 
ton  foiaiial.xsis  showed  distinct  dodecahedral  clea\ane,anil  \itreous 
lustre.  It  is  translucent,  .■iml  often  siili-l  raiisparenl  in  ordinariK 
thin  fiajiiiients.  It  has  usually  a  very  dislim-t  conchoidal  and 
somewhat  uneven  fiacture.  Il^  hardnes>  is  alioiii  .")..■■),  Iie,ateil 
in  a  closed  tule  the  -odalite  liecanie  perfectly  white,  while  liefore 
the   lilowpipe   it    fused   easily   willi   intumescenci'   lo   a    coloiirles.s 
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Ciniirlinh  .  'I  l.i>  liiiiiciMl  was  tii>|  i|ctcclci|  in  ('aiiaiia  \>y 
|)i'.  Ilaniiij;'"'!.  vvlici  tmiiMl  it  in  ilic  ijcplicliiic  syenite  i>( 
Miinti'eal  and  Heliril  in  the  ]irii\ini-e  nt'  (iueliec.  .ami  thus  writes 
(if  its  iiccmieni-e  at  these  l.iralities. '  ".>iiine  nf  tlie  syenites  afe 
tluvci'seij  liy  .~c;;i-ef;at('il  veins,  which  caintaili  the  inineials  nf 
tiie  encjiisini:  ruck,  as  well  as  a  nunilier  nf  aihlitinn.il  species.  ( )iie 
iif  these  has  afl'mileil  'mth  aclnite  an.l  caiicrinite  in  such  (|ii.antily 
as  t(i  lie  i'caililv  .av.ailalilc  fur  analy-i-."  In  the  iieiihehne 
syenites  uf  Ontaim,  it  usually  can  (inly  lie  (li>lini;iiisheil  liy 
the  assistance  uf  the  inici-ii--cii|ie.  It  dccur-  in  ii-i-eu,ulai-  iii.ains, 
«ir  rude  radial  .|iij;re;;:itc~.  uhd-e  iuitline~  .are  de|iendent  un  the 
surrdundiiij;  ndiierals.  It  is.  usually  at  least,  ui  iminedi.ale  as-.i- 
ciati.in  \\ith  the  ne|iheline.  and  s(iinetiine~  l(irins  a  narrow  l.urder 
liKire  (ir  less  c(ini|ilciel\  siirrinnidiii!;  the  irrains  uf  ihi-  mineral.  It 
iilsu  (iccurs  in  ci.acks  or  lissures  tiavcrsini;  the  he|ilieline.  rnder 
the  inicrosc(i|.i'  it  is  t  r.ins|iarent  and  colourless,  and  allo^cihcr 
ftic  frotn   inciusioii  •  or  alteratimi    iiroducts. 

Cancriiiitc  was  notiicd  in  coiisi.leialile  amount  in  the  neiihe- 
lini'  sveiiite  -.vhei-e  it  crosses  the  Mon(d^  I'o.ad  in  I'aradav  tiiwnshi|i. 
and  it  also  arjicars  in  several  of  the  thin  »,.,  ii,,ns  of  the  sxcnite 

'  .\iii.  .I(,,ii-.  .Sr.  Vdl.  \lviii..  1S!I|.  \>\>.  17  and  Is 
-'  ,\in.  .Iiiiir.  Sr.  Vol.  \li\..  Is'.t.'i.  pp.  HI.")    |(i(>. 
'Tnitis.  I{(iy.  Sop.  Can.  \  III.  I.  .-cci.  iii.  |sv_'  Mi.  p.  M  . 
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iiiMilc  from  -iK'ciiiiciis  i.f  the  -ycriifc  iil>t.iiiicil  almiit  t«..  miles 
cist  of  H.im-nitt.  Oil  I. Its  :.'.").  <oii,(.s>j,,ii>  Mil  ;,ii(l  .\l\  i.f  hun- 
jialiiKiii.  tlic  CMiicriliitt'  \v;is  foiin,!  in  >iii:ill  iiicg..l:ir  iii:i->c~,  uitli 
lather  ill-<lefiMe(l  iMiiiii.iinies.  aiiil  -o  iiitiiiiatel\  asx.eiateil  witli 
the  iie|,'heliiie  as  to  Ic  separaMe  (Hily  with  extreme  <lil!ii-iili v. 
Tlie  iie|ih('hiie  here  is  usually  |>reseiit  in  laij;e  eleavalih-  masse>, 
with  a  slij^liljy  cily  lu>lre.  The  calicriliite  i-  t  ralisjucetit.  of  a 
pale  citioii-yelli.w  eciluur.  mailually  I'ailili!;  c.n  esposure  to  the 
weather.  It  has  a  suKvitreous  and  snmewhat  irrea-y  lustre. 
Tlie  alteratidii  friuii  nepheline  seems  uiuluul'teil.  the  cleavaije 
planes,  in  coiitijruiiiis  nias.-^>s  nr  area-.  Iieiiij:  eominuii  ti>  lioth. 
while  the  hiuiiularies  1  clwceii  the  twn  are  rarelv.  if  e\-er.  -harp 
(pi-  distinct.  ' 

l-ildsiHir.  I'lafridilase.  varyinj;  in  composition  from  alWite, 
thfousih  olifioclase  to  aiidesine.  is  the  pievailinj;  feldsp.ir  in  all 
of  these  nepheline  and  associateil  >\  neiles,  and  of  these  feldspai>. 
alhite  with  a  small  |>i'rcentaKc  of  lime  is  the  most  common. 

-Ml  of  these  i)laj;ioclases  are  heautifully  fresh  and  clear; 
iiccasiunally,  however,  they  are  -omew  hat  tuil)id  on  account  of 
the  develo[)niciit  of  minute  .scales  of  mica<'eous  decomposition 
products.  Some  of  the  indiviiluals  have  lnoad  and  -harjilv 
defined  twinniiij;  lamelhe.  others  very  narrow  and  often  indis- 
tinct ones.  The  s|K'cific  gravity,  determined  on  two  fiaicments 
Irom  the  very  coarse-grained  variety  of  the  roid<  near  ^'ol  k  river, 
is  L'-tL'Or  and  l.'-()2."),  while  in  a  separation  of  the  loik  from  lot  -jr,. 
concession  \l\'of  Diinijaiinon.  it  was  t'oimd  to  he  not  <rreater  than 
L''(i'.>:{.     The   sjK'cific    jrravity    of    the    fresh    oli(r,,(.|a>e    from    the 

syenite  was  aliout    -J-tU,  altlioui;li  s e   of   it   which  li.id   ander- 

Koiie  partial  alteration  was  consideraMy  lishter.  The  .indesine, 
which  is  the  !'el(|s|):ilhic  constituent  of  the  nepheline  -yenite  from 
lot  12.  concession  W  of  Duniiannon,  wa-  determined  l.y  heavv 
solution  on  fine  fragments  to  lie  L'- (ids.  .\ti  aiialy-is  of  this  feldspar 
is  si  veil  on  page  ;{'_'o. 

.\  noteworthy  feature  in  coime.\ion  with  the  development  of 
the  feldspar  is  the  fre<|uent  occurrence  of  a  thin  mantle  of  phm- 

iocla.se   (alliite).  liior •  !■■<>  completely   >uirouiidiii!;  individuals 

and  even  a,s:jrie<;ate-  of  hoinlileiide.  and  -eparatinj;  the.-e  from  the 
surroundinj;  and  more  aliumlant  nepheline.  It  has  also  lieeii 
noticed  as  a  holder  siirroiindiiii;  calcite.  aticl  lietween  this  mineral 

'  (an.  !{,■<•.  ,<(■.  \  1,1.  \ii,  .\,,.  1.  iNiti;  <)7. 


i;Knl.in,V    in     II  M.IHI  H|i)\     vMi    ll\\lUl(^l       M!l.\-.    ci\  r.      Jl\ 


:illil  tin-  lif|i||i'liMC.  Tlii-  l"i|.|riil]'^  /nnr  1)1  lil;i;;iiM-l:i-<'  i~  l:ilhcf 
v;iri;ililf  in  ui.lili.  lail  -Imu-  vci  \  inn  kc.l  ii|iiiiMl  cuiil  iiiilil  v  unit 
\iiHii  iii»t:ilii-(-.  111  tlii~  Ir^piTi  :il.(i  U'jni:  ill  'I'lM'  auri'iMllflil  Willi 
~iliiil:ir  t't'li|--|i:il  liii'  iii.itcii:il  \\iii<'li  iicciii-  tilliiii;  Up  I  hi'  vmiihu- 
illci|U:illti(-.  ill  tiic  liiiiiiMcililc  il|i|i\iiill:il>  fnriiicil  ;i-  ri  Ir-ult  iit' 
the  ilii|MTl'cct  CIV -l;iliM;;i:i|ihic  .  ii'Vi-|.  ppincli!  i  if  thi^  liiinrra'  :ill'l 
^iImi  Willi  iiii-lu-imi-  111  tfli|>|i;ir  in  tin-  inj.l-l  .i|'  tin-  liiiriililcn.lc. 
Ill  MHiit'  |i'-|i<'i-I-  I  111-  |ilii'li<i||ii'ii' 111  Ir-cllililc-  ii'iiMill  I'l'.ic'tinii 
rini>.  aliii  i-  lliil-  cxiilaiiicil    !>>    Ilnllaii'l' ;  I'lit   what   -fciii-  a   iiioii- 

ri'a.-iiiialilc  cxiilaiiali'iii  ol   llic  <>iitaii ■luiiciicc-   i-   Miai    a-  the 

plai;i(M'la>c  -ihtcciIciI,  ainl  in  a  ri'ilaiii  cMfii'  Mxcila  ppc  i  ill'  ri  \>- 
lalli/aliiili  (if  the  liniliMciiilc,  il  UiiiiM  have  liccli  atnarii'il  to 
sucli  rciilrc-  ill  (  r\ -lallizalluli  a-  had  all('ail>  liccii  Iniliifl  l'\  liic 
soliilitiraliiiii  I'f  the  cailic:'  ami  liinic  lia-ic  iiiiiicral.  'riii>  i-iiiiniis 
occuiTfiicc  i<  well  illii-liaH'il  Ml  i-filaiii  I'fllic  hnrnMcMilc  variflii-s 
iif  llic  >\fllitc  I'Nposcil  at  tlic  cialil  at  Ha:  .'•mfl.  ami  at  Ivsriti  rl.  iti- 
nil  the  'tnik  liver.  The  laiijcr  i-i'v>tal-  .f  I'linimluiii  iii'i'urriiii; 
in  tlif  ncphclilK'-ricli  \aiict\  nf  the  -xciiitc  al  (  lai^'imiiit  arc  aUo 
fn'i|iU'iitly  >uii'<iiiml('il  li\  a  zmic  uf  pla};iiM-la-c.  -i'paratiii<;  the  fnr- 
liicr  liiilielal  frnin  the  pic\  ailiiif;  lifplicliiir 

Miriiirliiic  i-  latlicr  Uliu-lial  in  the  lirpliclim  -\cnili'.  aliil 
inui'li  iif  it  pr('-ciit>  a  -niiicwhat  iiulcliiiitt'  ami  .li-tm  led  mi'-li, 
wliicli  is  II  it  (li>tiiirti\c.  Mmli  uf  the  iiiicinpiMllntf  ha-  the  very 
tine  ami  iiitfiruptcil  t  winnins;  laiiK'llatimi  cliaiactci  i-tic  uf  aiiurthi)- 
clasc,  with  which  il  is  pinliaMy  iilciitical.  Mn-t  uf  what  ha-  liccii 
cun-iilcrcil  lu  lie  urtliiiclasc  in  tlii>  i|i-tiicl  al-u  shuw-  (|uiic  a 
|KMccptili|e  alliitic  iiitertiiuutli.  the  puta>h  fchlspar  licilis;.  huw- 
cvcr,    |iiei|iiiiiiiiant. 

A  white  ami  redilish  iiiiiicral.  which  pruxcil  mi  aiial\>is  liy 
1  >r.  Ilarrinjituii  tu  he  urthuclase,  tills  certain  little  crack-  travers- 
ing; the  .suilalite  un  lut  2'>.  cuiicessiuii  X  1  \' uf  1  )iiiij;aTiiiuii.  It  is 
inu-tly  (lull,  luit  in  places  -huws  cleavaj;e  siiit'aces  with  a  pearly 
lustre.  The  reildish  purtiun^  pruhalil\'  uwc  their  i-uluiir  lulhe 
ilecuiiipu-itiuii  uf  pyrite.  uccasiuiial  grains  uf  which  -till  reinain. 
The  specific  gravity  at  IS'^C  was  fuinnl  tu  lie  _'•.■).").">,  ami  analysis 
Kave   the   fulluwin;;    percenta.i;!'    cumpu-it  imi :    - 
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Scanii.  'i .  'I'his  n.iiifial  i-  a  lVt'(|uciii  aihl  olicii  a'  iii.laiit 
coll -lillicnt  -1  the  Mi'lilit'liiit'  syciiitf,  i  hmmii  lill^  ill  i-lcar  'i  i.  ■til  Ics-^ 
tri'airi-,  uhirli  iiici't  the  a. ■c. 1111^:11,  \  ins:  iii" 'lii'liiic  ali'l  ''I'Nnar 
illaiii*  witli  a  m'll'i'i'lly  >||;,ii>  cin'li'ic.  alul  ■>  liilit  nl'  ai  ••i:i!|ii|i 
111-  ucallicntiK.  Ma-al  -crn.ih-  ptc-'iit  the  i-iial  il"illi|i-  -ct  iif 
I'lcavalics  ci.w^iiif;  at  iii;||i  aiiilli'--  v.  ailc  -cclinii-i  parallel  i.i  ihi- 
|iri>liiatic'  ziMK'  sliciw  1  -iimlr  -ct  ui  rlfavairc-  urli  |iarallcl  cNtiiii'- 
li'i".  It  i-  Miiaxial  ali'l  iici;ati\<'.  'I'lii  ■lounlc  rft'i-acliuii  i- 
iiitirli  -triiiii;!-!  than  in  llic  iifiilid'nf  an  1  li'lil-par-.  the  inicr- 
tVl-ciiri'  ml, Pill,  liciii^  icil,  l.hir.alicl  rllnu  .  In  ilii~  it  rc^i-iiilijc-^ 
caiiciiii  '('.  ii.au  which  ir  ran  >;('ri('iali\  \h-  ili-iiiiiriiir-hi'd  li\-  its 
haliil.  ■  1-  caiiriiiiitc  i,-iially  liiliiis;  in  -ack-  aii.i  the  small  iiitcr- 
s|)ai-('>  h'lt  al'u-r  the  ii  \  ^talli/  il  imi  •  llir  i.'in'i-  i-on-tit  uciit>. 
It  call  al-ii  lie  ■  !i-t  iiii;ui-iici|  li\  Ircatiii.  '  with  aci,|,  a-  -c:i|ii,|ii(« 
M'lnain,  iiiiaftVctii  I,  while  iii-|i|ici  .nc  ainl  inciiiirc  arc  artackcij, 
and  uhi'ii  siilis('(|ii(.|itly  licaicij  with  I'ucp-inc  Kccoiiic  >triiiijjlv 
ciiliiiirt'd. 

liiiilih  .  '\'\\\-  ,-  I  he  |>ic\  alciii  iroii-ii,;ij;n(-ia  cuiistiniciit  of 
fhc~t'  idck-.  Iiilt  il  1-  u>iiallv  |iir-ciit  in  >ulMiidiiiatc  aiicHliit. 
It  iicciirs  ill  .••iiiall  >.calc-  .iiid  plate  m,iii(.  ,,(  which  cxhiMi  i.'(iod 
crystal  liuiindaiic-.  T  hand  sp'  ,  en-  .how  an  alln.i-t  Mack 
mica,  which  has  u>iiall\  ii-iiiictl\  miciii~h  culoiir  la  tian-iiiitH'il 
lifllit.  The  thill  scctiiHi-  iindc-  the  ii;icii,>ccipc  have  :.  vrvv  strmii; 
plt'iichrc)i>m,  I'ldiii  pale  f;ri-ciii-h  yd  low  in  \ery  dc-p  alii.ii>t  iipa(|iii' 
.yrcfliish  limwii.  Ua-al  -cctioii,,  are  di~liiictl\  liia\ial.  I'lit  with 
a  \('r\'  -mall  axial  ani;le.  In  -mne  "f  ihe  cuai-er  pha~e-  .if  the 
ruck,  as  well  as  iiciaipyiiii;  certain  miarulitii'  ca\ilie>.  ,i~  in  the 
nurthwcst  curlier  ul'  I'ara.la\,  smiie  ul  iliex-  liiulite  cr\>Ial>  are 
\i'r\     lai^e    .and    well    lurmed. 
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'I'lic  '  il  k  I  iiiw  ri  '  l>iai-k  lc|ii.i  liifl:i!]c  |il'<--fiir  in  t  lii'  i>>-('\.  .-(■ 
of  lilt  111,  ,  iiri  -i.iii  l\..>l'  the!  .«ri-lii(iiit  Miiiitiinillli  |i.  .  .'1. 
w;i~  i-nhilci  i'\  ;  ir-,1  -  ..l';i  We'  ,it:iI  Mli-rln.  S-|i;ir;if  •  H  ,  i'.i||ii\m'i| 
liy  till'  ii-c  '  till  ri.Miili-t  -elm  inn.  mII'I  u:i-  .-nnl'. v.t'.:  Ii\  .1.  K. 
l''.j;l'-"li.  M  >•  ,  ■■!  \|i-<iill  rii!\i-r-ii-  h  v.ii-  f..  11.  i  t..  Iia\f  the 
Inlli.U  ill"  r,    llllM.-   tinli  :        ' 
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'rllC    -|ifritir    ^la\itv    ni    llli>    llliia    l~    -'fj'l. 

Hill  iihli  mil  .  'I'lil-  llliliclai  i-  IH'I  -II  la.iiiliii'ii  a-  liinlili-. 
Mcliliiili  ua>  iiiaili'  l'\  Aiiaiii-.  Ml  111-  tir-f  i|c-ci  i|ii  am  .•:  ilir 
1  •iliiflaniiiiii  iii-i-iiiiciii-i'-,  nt'  till'  tail  tlia'  !  wn  ili-tiiict  \ariiMic- 
<il'  li(inili|i'iii|i'.  Iiotli  '.ii'ccii  111  i-iiliuir.  ciiiilil  iit'tcM  !■!■  ili-i  inmii-lii'ii 
ill  the  >aliii'  llaliil  -|M'riiiicii-,  alnl  thi-  lia-  l.ci'ii  tiniiiil  to  lie  tnic 
(il  iintcrii|i-  ill  till'  -iiiitliwc-tci  II  aiiil  iim  I  lii'a-tciii  I'Mcninii-  m1 
thi'  Kami.  'I'lii-  iiii|i\  nluaU  arc,  a-  a  nili'.  imii-li  laif;rr  than  tlm-c 
lit  liiiititc,  alul  |ii<'-cnt  1  iicari'f  a|ipriiarli  tn  |i('fl'cct  nm  nl  ci'x-tal- 
lojiraphii'  iiiltlilic.  The  Jili-inatic  i-lcaxa.lli'-  at  atiulr-  nt  a'  'lit 
r_M°  arc  ut'tcii  well  -I'fii.  'I'lic  tir-t  xaricty  lias  a  laisi'  axial  ani;lc. 
with  -tvoiif;  |ilciH-|uiii-iii,  in  tint-  \ai\  iiij:  t'loln  pale  M-Uuu  tn  ilccp 
f;r('cn.  Uctnic  the  hlnu  |ii|)c  it  lii-r-  with  int  iinii'M-t'iirf  tn  a  Marl^ 
5;l;i-s.  j;iviii!i  at  the  -ainc  time  a  -tiuiii;  smla  llaiiic.  'I'iii-  \ani't\ 
|if()l)alil\-  cDntaiiis  a  cnnsiilcfaiilc  i|iiaiility  of  su.la.  imt  a|>|ii'nariic- 
eoiiitnon    liDrnlilciiilc    in    rniii|ii.-itii)ii. 


'  All  I'.xiiiiiiiiatioii  ut  -miii' Caiiailiaii   Miras. ^Trails.  Knv.  Sr,c.  of  (an: 
Jii.j  St-r.  V.>!.  X  -in-.  .'!,  y-\:  "-'• '  '■  r-^M  , 
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Tlic  type  spcciiTH-n  .  i'  llic  x-rmiil  VMiicly  cinMiis  in  ;,  sciics 
nl  cNiMisuics  iiImiiiI  t\v,i  iiiilcs  tii  I  lie  i-asi  ,,(  llic  vilhilTc  cf  |:,-.- 
«-i"ft.iii  l»uiii;an.i.  II  tuvvM>lii|.,  Dr.  H.  .1,  H..,mtii;t..n,  m  Is'Mi. 
fmnisli.Ml  ail  analysis,  ami  ilisiiisscl  tlii' clicmiral  ,•,,!;, po-iti,,,!  of 
this  ic!,iarkai>lc  liniiililcii.lc.  an<l  rlic  associated  Iilaiiit'.ToUs 
aiiilia.litc.  Accoiii|ianyin';  iliis.  Dr.  .\,|aiiis  n;t\;-  ,•,  hiicf  pctro- 
KiMphical  .lc.srri|.tion  of  the  lioinhlcmlc.  alllioiij;li  at  liic  lime 
no  thoioiiKli  examination  of  its  opiicai  |.io|.eilies  was  made.' 
At  the  re.|U(-.l  of  Dr.  .\,h-,nis.  .Mr.  I{.  IV  D.  (irahain.  of  th<- 
(ieohiuieal  Deparlmeni  of  .Mc(;i||  Iniversity,  iin.lertook  a  .le- 
lailed  optiial  evamin.ilion.  ijie  followiiif;  heinj;  an  e.Miai-i  from 
his    paper,  which  lias  already  appeared.' 

••'I  he  hornlileiid.'  is  ilistriliiited  throughout  the  rock  in  fairly 
hiiKe  amount  as  small  l)|ack  iiidivi.liials  or  aftK'i'Wites  with  a  IukIi 
lustre,  especially  on  the  cleavages:  Kill  no  frajiments  havitij; 
cryst.il  faces  >v<.re  found  on  the  spe.-imen  e.\ainiiie<|.  i:.\ce|)t  iti 
very  thin  (lakes,  it  is  pr;.ctically  opai|Ue. 

1  uder  the  microscope  in  parallel  li;;ht.  thin  sections  appear 
<|Uite  Iresh  and  jrreenish  in  colour,  with  a  very  strong  pleochroisin. 
Those  rli.u.ili-shaped  sections,  which  are  cut  more  or  h'ss  perpeii- 
<licular  li>  the  prism.  :;n.l  sh<,w  the  two  sets  of  cleavage  cia«'ks 
ililersectiiif;  at  .ahoiit  .->()".  are  yellowish  Kivei.  for  li};ht  vilualiuK 
aloiiK  the  shorter  diagonal  of  the  rlioinh.  and  deep  hluisli  Kieeii.  or 
ncarl\  ,,pa(|u<-  if  the  section  is  a'  all  tliic  k.  for  lij;hl  vil. rating 
parallel  to  (he  loiter  diaf;oii;d.  I'lisniatic  sections  are  also  very 
strongly  pleo.'hroic.  .■ippe.iriny;  ih'ep  hhiish  i;reen  to  opa<|Ue  wlie'i 
the  liv;ht  tmversiiiK  •hem  vihrates  aloiij;  the  cleaxa^e.  and  palo 
yellowish  u'leeii  forlij;!,!  viKradnj;  perpendicular  t  hereto.  Metwceii 
erossed  nii'ols  the  lai  ei  li.ive  v.irious  alleles  of  e.xtm.lioii  with 
the  cleavajii-  craidxs.  the  niaximi.-'  value  ohserved  heiiiu;  ahoiit  .id". 
S.iiiie  fra;;meiits.  however,  while  l.eim;  distinctly  pleochroic. 
exhiliit  Ihi-  propertv  in  a  compaiatively  slifrht  .IcKree,  ;ind  these 
.'lie  further  (oimd  I..  I,c  .diuost  isotropic  hetwceii  cros.sed  nicols. 
When  ex,, mined  in  cnxerKent  lishl.  ,i  dark  cross,  somewhat 
I'hiri-ed  and  thiidNened  at  its  crude  is  seen,  and  it  w.as  thi>  linu-U.al 
lealuie   uhicli    (i|v|    ,|leu    speci.il    .it  leiilion    i,,    il,,.    minei;d.      The 
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riipss  iIdcs  imt  scpMiatc  into  vci>  ilctiiiilc  li\|ifilpi>l;i>  mi  rutatiii;; 
the  scctiuii.  iiwiiiK  '"  it-^  ill-ili'finci|  cliarai-tci-.  inil  that  I  lie  iiiiiicral 
is  not  tnil\    uniaxial  is  cviclcMI   Ircnii  the  iilciirlii(ii>rii  (if  thi 
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In  till'  |ia|icr  rclcrri'il  to  aluivc.  il  was  stated  lliat  llic  a\ial 
an;;lc  is  over  'M)°.  ami  |>ossili|\  as  niuc-ii  as  4.')°,  the  o|itic  a\('~  l\  iii<; 
in  llic  plane  of  syniinetry.  with  a  strong  dispersion  in  the  sense 
."  >   r. 

'I  he  optical  determination  of  the  mineral  in  the  ordinai\  roek 
s<'ctions  is  a  somewliat  dilhc-ult  matter,  owini;  to  the  fart  that  e\en 
the  ihinnesi  sliees.  when  cut  normal  to  ijie  ai'Ule  lii>ectri\.  ha\e  a 
ver\'  deep  liluish  fireen  co|oui-,  causinn  i'e  whole  field  to  lie  dark, 
while  tlie  power  of  the  ohjective  umh'r  which  it  can  lie  examined 
is  also  necessarily  limited  in  -uch  case~.  In  the  proeiil  in>tan<-e. 
small  chips  of  tiie  mineral  were  ciiished  very  tinel\  utidei-  oil  and 
examined  under  a  I  12"  nil  immersion  cilijecti\e.  Vhe  iiiajoriiy 
of  the  fra^imeiits  Mere  minute  cleavafje  (lakes,  with  a  liifili  ex- 
tinction an!;le.  the  mean  oli>er\(i|  value  lieiiif;  _'L'\  and  thev 
I'xhiliit  the  stroiij;  pleochroism  noted  almve  foi'  prismatic  -eciions. 
The  liirefriiij;<'nce  is  low.  compensation  taking  pla<-e  when  the 
(juarfz  wcdfje  is  inserted  across  the  prism.  The  dark  lirusli  whicdi 
cios.ses  the  field  on  rotatinj;  llie  section  (or  the  nicols)  in  coiivei'- 
Ketit  li;;h(  is  luoadly  frinjjed  with  red  on  one  side  and  lilue  on  the 
other,  i ad icatinj;  a  St  roll <r  dispersion. 

Hut  there  are  alwa\s  a  few  fiaj;menls  l.vint;  on  a  plane  which 
is  approximately  normal  to  the  acute  lii>ecliix.  and  when  the,-e 
are  sullicientl\  thin  lhe\  exhiliil  a  fairl\'  well  ilefined  optical 
ti^uic.  .\s  had  lieeii  previously  noted,  the  central  part  of  th.e 
intei'feience  lif,'iire.  even  when  in  the  diagonal  position,  is  not  well 
illuminated,  owinj;  to  tli<'  deep  colour  and  the  weak  doulile  re- 
fraction of  the  mineral.  The  ipiasi-uniaxial  lisure  is  coloiireil 
led  in  one  pair  of  o|iposite  (|Uadrants.  transverse  lo  the  clea\ai;e 
crai'ks,  ami  Muisli  u;reen  in  the  olher.  and  it  is  u-Uall\  difficult  to 
decide  as  to  '.vhich  of  these  directions  is  the  line  joinin};  the  optic 
axes.  if  the  axial  plane  lie>  in  the  plane  of  >yiiimet  r\  .  as  is  iisii.'il 
in  hiiriilileiide.  then  the  an^le  for  red  i>  j^reater  than  that  tor  Mue. 
or,"  >  r.  Hut  when  exceedin«l\-  thin  and  less  hi};hly  .•oloured 
chips  are  ex.imined.  it  is  found  that  the  hyperlio|.a>  open  out  (/c/vk.v 
and  not  aloiiK  the  |i|;ine  of  symmetry.      Thc\   arc  coloured  ri'il  on 
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flii'ir  (•diiciivc  >ii|('.  .'iri<i  ;iltli<rii«li  tin-  Imi-lii-  ai.    'Iii.-k  aini  iVaycil. 

->  I'Mtain  al 111!   nl'  Miii^li  ificcii  iiijlil  iT'-l-  tlir(iUf;h  in  the  narii'W 

>|iarr  uhich  -i'|iaralc.-  tli ,  .iiiii  [\\i-  >aiiir  i-u|(iiii-  tin1>  i  he  jct  ,,)' 

the  lit;ur<'.      Il   \\:;-at   fii>l   1 1,,  iiijjhl   iliat  tlii>  cnVc!   i,iiL:l,t   I nlv 

an  ilhi-iuiK  and  due  m  'he  lact  that  ukuc  lij,'lit  i~  l  raii>nultc<l  near 
the  red  |.iiiiicin>  nf  llic  limnv  than  cUculicii-,  lliii-  (•an>iriir  an  ap- 
parcMt  cp.'n'n;.'  of  il,c  Ii\  |HTl")|a.~  in  tin-  diirciic.n.  Hiii  the 
plK'nuincncpn  ua>  nlisci\cd  in  inan\-  ia>i'-  -o  i-lcarlv  a>  lo  admit 
III  iicmIiiuIiI  in  I  he  uiiici's  niitjd  that  m  lia^lintr-itf  ihi'  axial  [ilanc. 
lor';;r<-cn  lij;lil  at  Iim-i,  li(.-  at  liuhl  anf;lc~  to  the  plane  nf  >\innici  i\ 
"i  the  tninci-il;  the  axial  an,i;lf  Im-  icd  li^li:  i-  l(-.~.  and  llicic  niav 
I'Xcn  he  a  cm.N.-inf;  of  llic  ojitn-  axial  plane  fur  i  he-e  i-o|uur>.  since 
the  nileiference  fif;ure  ol.~eiveil  in  \el|ciu  liyhl  appicarhes  w.nvr 
neaily  to  the  Uiiiaxial  cio—.  aJthcinKh  il  i-  \ei>  ill-delineil  ouinj;  to 
the  jHior  illillnination  of  the  lield.  The  Kiicfi  iii<;ence  i>  ueak  and 
iieKati\-e.  Althoujrh  the  pi -Iiroisni  of  seciion-  eiit  in  tin-  direc- 
tion is  coinparati\cl>  -li>:ht,  il  i-  in  the  -aiiie  -en-e  as  thai  iioied 
alio\-e  for  i  hose  parallel  to  t  he  pri-iii. 

Colisideri'ij  with  reference  to  I  he  cr>siallo<,'raphic  axe-,  the 
pleoclir.ii-ni  IS  hke  that  ii-iiallv  met  with  in  amphiliole-;  hut  since 
in  the  (•as<'  of  hasliiif;site  the  plane  of  the  optic  axes  lie-  acro-s  t  he 
plane  of  s\  inniel  i>  instead  of  ajonj;  it. we  have  b>C>  fl,  b  and  C 
lieinj:  nearl>'  ei|Ual. 

It  i-  iinpossiMe  to  make  any  accurate  niensiircinetit  of  the 
optic  axial  an;;le.  luit  it  i-  evidently  i|iiite  small.  It  was  tlioiiirht 
that  il  nii-rhl  he  ii-efiil  to  ni;ike  a  Piiljlh  e-lilnale  of  M-  v.allle  l.v 
I'oiiip.arison  uiih  siune  oihei-  mineral  of  sni;ill  anjile.  and  liiotite 
w.i-  -electeil  for  I  hi-  pilipose.  \  cieava!.'!'  Hake,  in  which  the 
hypeiliolas  -ep.arale'l  lo  ;dioiii  the  same  cMenl.  so  far  .-i-  could 
lie  ji|i|i,'ed  i,\  the  e\e.  :i-  in  the  case  of  h.asi  in^'-ile.  v\  hen  examined 
under  -innl.ir  condiiions.  w.as  found  to  h.a\e  ,in  .axial  .■iiisrle. 
-'  1~  '-':  :iiid  .-illouini;  for  the  dilTereiice  in  refractixc  imiex 
liemeen  I  lie  two  miner.als.  this  would  iri\e  for  liastinj;-ile.  iM  |(i'. 
I  mm  t  he  n.alure  of  ,  he  method  employed  ill  airi\  iliir  al  I  hi-  \  .due, 
il  c.iii  a  I  1  he  lie-t  l.e  considereij  only  as  an  exticlnelv  roiii;h  approxi- 
mation, liiii  ii  serves  to  indicate  the  prolialile  order  of  the  axial 
a      I",  which  is  iiiiich  smaller  than  .at  tir-i  siiu'i;e-ied. 

The  me.ali  refractive  index  wa-  determined  hy  Sclir ler  xim 

der  Ixolk's  method,  u-iii;;  thin  clea\;if;e  frajinients  pj.aceil  m  the 
posiii,,n    of   lea-t    .ali-orption.    ie,    for   liylil    silnaliiif;    .acros-   the 
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[irisiii.  'I'lic  li<|ui(ls  ciiijilnycil  were  irjctlix  Iciic  idtijilc  anil  iiaplitha- 
It'iic  iiKiiMiliiuiiiiilc,  uhir'li  mix  tu  turin  a  clcaf  xililtioii.  The  rp- 
t'ractivc  iiiilcx  of  tin'  icsulliiif?  iiiiMiiic.  ."'"  cr  ailjustiiij;  as  ncailv 
a>  |)iis>il]l('  tci  that  ui  \\\v  iiiiiicial.  ua>  iflciliiiiicil  in  tiic  usual 
nianiHT.  liy  means  ul'  ■>  liaml  iclVactnmftcr.  Tlir  mean  ul' s«'\<Tal 
(Iptciininatidiis  jiavc  1  (i!l  as  the  imlcx  of  icriarlinii  ni  the  mineral 
Uir  \\<i\\X  traver.-in;;  it  in  this  ilirectiuti.  " 

'I'his  li(iiiil)leii(le  was  aiialyze(|  l,\  Dr.  ilaiiiniiinn  uitii  the 
Idllou  in^  results: 

SiO, ;iMs{ 

TiO, 1.5:i7 

.M,<),    11. .M? 

ej>:, IJ-tlJl 

i'eO 21  •!»:!• 

MnO .(i2i( 

CaO •(■S»i7 

Mn<) l.:<o:{ 

KJ» 2-2sil 

XaJ) .\-»M) 

H.o •:us 

'.•(». (iiii 

S|iei-ilic  mavity ;(.  (:{:{ 

I'lie  name  ha~tin^~ite  was  sujiirested  a-  a  \aiielal  name 
t'liithi^  liMinl'lemle,  ihus  ciiniieclinu  it  uillj  the  leiiinn  wliere 
it    iM-cur«. 

M  ii^iniil' .  '|"he  mineral  has  a  pearly  white,  pale  \eil.iv\i-h, 
iir  iicca~iiinall\  a  pale  laxciiilei-  ;int.  I'mler  the  imerii~(upe  i  he 
thin  sect  ic  in-  -hnw  im  pleiirhini-m.  .an  1  iinl\-  a  ve|-\-  sh^lii  ditTeienie 
in  ali-iirption.  Iiiit  with  \er\-  ~I  rmii,  liei;;it  i\  c  dnulile  retVarl  ion. 

This  nii:ieral  seem-  t Tur  m  tun  del  in  it  e  and  di-lmet  inrni-. 

In  the  lir-l  plai'e.  it  nerur-  m  i-iim|>arati\('!\  -mail  indi\  hlual-. 
siimeuhat  -imilar  in  dimeiisiims  and  haliit  tn  t'lie  liiutite.  uhieji 
i>  the  u-llal  and  nime  alilllldant  niie.a.  In  tins  nmde  nf  df\eliip- 
nienl  it  I-  I  ill  ell  iiilei-iiuu  n  wit  ill  he  I  lint  lie.  .\s  |ai',i;e  iiidix  idiiaU. 
tiiy:elher  with  nephi'hue  and  -"dahle.  ii  ■•Miistilutes  a  pei.^m;it  it  le 
plia-e  ol  I  he  nepheline  -\eiiile,  in  I  he  Iir- 1  ciinee^siun  (if  Monleafjle 
liiu  ii-hip,  nil  the  ^  nrk  i  i\er. 


!ls 


(.iiii.iM.K  \i.  >rii\  i:v.  r  \\M)\. 


Ill  tlic  sccoiiil  plMcc,  iim^covitc  (icciiis  in  iiiiicli  larsiiT  |ila1os 
ami  ajTflii'flalt'^,  in  nmrc  m-  ic~-  intinialc  a.-sociatiuii  with  coi-uiicliini. 
in    tlidM'    t\|H's   t<\    the   syenite   wliiili    have   Cimxiiiilateil    floin   a 
iiKifliiia  -uiH'i^aliuateil   with  aluniiiia.      It   is.  tlierefme.  pieseiit  in 
greater   al'Uiulaiice,  alal    nmre    i-hai-acteiist  ie    c.f   1  he.-e   sninewliat 
unusual  t\  jies  i>l'  the  iu'|ilieKiie  syenite,  which,  niainl>  liy  thealinnst 
(•iiin|ile1e    lailure    I'l    the    icrrnniafliie-ian   iiiini'iaN.   la\i)Ui<'il    the 
senaiatiuii    <it'   tlic   cxce^--   (if   aluiuin.a    ill    the   hull'    nl'  cuniniluill. 
'I'lie   iiMiieial.    iimler   these   I'lmdil  mns   of  assneiati'iii.   ha>   always 
heeli   lie-     ileil    ami    reiraideil    a~   semmlary.    I'e-ultiie^    fioiii    the 
alteration      .1'   the    ciinimiiiin.      'I'lie   .-n|i|Mirtels    nl'    sui'h     -a    view 
aifiueil  thai  ever\    u'ladalain  in  the  |ii(M-e~--  nl'  this  alleiatimi  iiia> 
lie   -een.   I'lcnii    thn^e    nccurieiiees    in    wheh    ciiiniiaral  i  vel\     |inre 
ei\~l.ils   dl'  r.iiumliin;   are   peiiel  rate.]   nr  malecl   uiili   thin     i'ilni- 
(ir  scale-   nl'   ilie    mica,   tn    ntlii'is    in     which     the    whnle    nl'    the 
(iriirinaj   (■■iriinilnni   cry-f;il   h.i-   lieeti  re|il:icei|  liv    niM-cii\ite.      t  >n 
the  iitlier   hand,   the   |ieciiliar  coiidilinii-  w  hich  alleiided  ;ind  cnii- 
triliiited   til   the   re|.l;icenienl    have   never  heen     s:,i  i>t';icliirily    ex- 
plaiiiei!        Hciiii    iiiineials  are   developed   .-ide   hy  siile  in   |ierlerlly 
fresh   ain:     inalicied   rocks,   the  siiiroundiiiL'  coiisiiliieni  minerals 
lia\iiii;   undei;;oni-  iiltle  or  no  |M'ri'e|ili!'le  change.     .Moreover,  it  is 
well  known  that  coiiindiim  is  one  of  the  most  iinalteraMe  of  siih- 
f^taiices    when    .-ulijected    to    ordjiiaiv     ii|oce>-e-    of    at  nios|iherie 
decay,  this  fact  receiving;  the  sironj;e>t  suii|iori  froi,:  the  Ontario 
occurrences.      The  critical  .-iml  eMended   -tildies  of  these  Ontario 
deposits  of  corundum.  Imth  in  the  held  and  in  thin  sections  under 
the  microscope,  is  aiiipl\  con\:ncin;;  that  tin-  apparent  alteralion 
is  closely  connected   with  -ome   pha-e-  of  pneunialo|\  t  ic  or  vein 
iiction,   which   imiiUMliatelv    precech-rl    the  complete  -olidilicatioli 
of   the   enclo-ini;    rock    from    the    m.illeii    mauiiia.      'I'he    extreme 
phases  of  such  alteration  .iie  l>est  .seen    n  the  pef;matitic  or  coarser 
varieties  of  the  sveiiite.  altlcutih  examples  are  not  lackiiii;  in  the 
more  normal  grained   portion^   of  the-e    loidv-       iiidei'ii     i    -eenis 
to  helonf;  to   Mie   saUie   class    as     thai      which     ^ives     li-c     In     t  he 
conma   oiicaction  rims  which  so  fre<|iiently  surround  some  oi  the 
earlier  formed  minerals  in  niaii'.   philonic  rock-.      (See  I'lates  I.I\  . 
I.V,  LX.  Mid  I.Xll  1 

'The  .•dtcratioii  in  theca-en|  I  he  <  hilai  in  rniiindii'M  isahvaNs 
111  muscnMie.  ,ind  this  mineral  nia\  chemicallv  lie  considered  as 
made  up  nf  nithoclase.  inrtinduiii,  and  ualer  Momzewicz  has 
shown  evpenniciitallv  that  a  m.adnia  such  as  thai  which  on  <aiohnn 
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gives  li.-c  In  ;i  sii(l:i-sy('niti>  lia-  the  pnwcr  to  ilissnlvc  .iliiriiiiia.  iind 
on  riiiiliiij;  til  M'panifc  out  aii\  cxcc^-^  coiiiplctcly.  'I'lic  ronditions 
laid  down  liy  wiiat  i>  known  as  Morozcwic/'-  law  (sec  paiii'  '.i20)  arc 
coinplctcly  fiilfiili'il  liy  the  coninduni-licaiinj;  ncpiiclinf  sviMiitcs 
of  ( )ntaiio.  In  all  magmas,  tliosc  of  a<Milic  roni|Misiiion  fspcciallv, 
water  is  liclic  veil  to  he  present  in  con-ideralile  atiiouiit.  As  the 
cornndum  sep.iated  out  tlie  niaK'iia  would  tend  to  appioaidi  more 
nearly  to  the  <oni  position  of  a  niass  uf  fused  felilspar.  together  with 
a  eertjun  amount  of  wal.'r.  At  this  >tafre.  and  on  aiiount  •(  <ome 
condition,  or  chance  of  conditions,  this  resiilual  marina  attacked 
tiie  cormiduin  and  more  or  less  re-dissolved  it,  the  hyclrous  feld- 
s[)Mthic  niaK'n;!.  together  with  the  alumina  from  the  ilissolved 
coitnidum  makinj;  muscovite,  which  crystallized  arouii'l  or  i"- 
placecl  the  i-orundum,  acconlinj;  to  the  foliowinj;  formula:  — 

K,(),  Al,(>,,  (ISiO,  (  orthoci;  SCI  .  JAL.O,  (  corundum) 
-L-JI!,()      K.,().    -JIIJ),     .\1_,(),,    tJSiO,    I       iHUx'ovite). 

This  W(i\iid  iikewis<'  explain  the  niarkccl  prevalence  of  this 
alteration  in  tiie  pesmatitic  facies  of  the  syenite,  for  it  i^  in  thi-se 
re-idua!  dilTereiitiatecl  poi'tion^  of  the  maniiLi  tli.at  water  plays 
such  an   important    part    in   the   process  of  crvst  illi/.atii  ii 

('(ininihnii.  -The  crystal^,  when  normally  developed,  art' 
usually  six— icled  prisms,  whi<di  are  sometimes  termin.ited  liy  a 
six-sided  pyiamid,  and  not  infrei|uenlly  liy  thi-  lias;,l  plane. 
Many  of  the  crystals,  es|M'cially  those  occurriim  in  the  nepheline 
syenite,  have  a  loleralilx  sharp  and  perfect  outline,  fi-e(|uetitly 
showinj;  ,i  taperinj;  to  either  extremity,  thus  pindui'iiif;  the  very 
characteiistic  liarrel-sh;i|iecl  outline.  The  p\iamiiial  and  pri-- 
matic  faces  are  very  often  more  or  le>-.  deeply  striateil  or  "irooved 
horizontally.  Tlw  lias.-il  pl.iiies  oi'  truncated  ends  of  the  crystals 
are  freipiently  stri.iled  in  three  directions,  forming  ecjuilateral 
triangles,  corresponding;  with  the  less  perfect  rhomlirili(>(|ral 
partinsis  oi-  pse\ido-cleavaues.  The  crvstals  \ar\'  !;icitly  in  si?;(>, 
the  laiflot  noliced  ill  I  he  nepheline  syenite  lieiiii;  .'liMiUt  eiftllt 
inches  in  lenj^th  liy  two  inches  in  diameter.  Such  crvstaU  are 
comparati\-ely  rare,  the  usual  size  lieinj;  aliout  two  to  thi'ee  iiiches, 
and  Irom  that  ^hadinsr  down  into  tho.se  of  microscopic  dimeii.^ions, 

Sol f   the    larger   crystals,  as  well    as   the    \-er\'  small    ines,  are 

Usually  inclined  to  have   an    iirej;ular  or   ini|H'rfe"t  outline.     Th(' 
corundum  is  in   inan\-  iii~t;inces  soniewhat  lirittle.  lire.'ikinir  \v;th 
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:ili  iricvfli  -ir  rciiiihiHil.-il  IcMrtiirf.  Init  wlii'ii  in  huirc  in;i~M's  it 
is  cM-cciliniily  tim^li.  'I'lif  lu-trc  i-  !;cncial  vilffiii-,  iiiit  in 
llic  t  i;iii~lii(i'iit  liiilit  ^rccii  \,iiici\  iiiiliic'd  III  Miiidciicll  ti>wii~lii|i 
the  Ill-tie  is  -uiiicw  li.it  |H'arl\.  The  I'llom  .if  tlio  r.iiuiiiiuiii  in 
tlic  ii('|i|i('liiic  -vciinc  i-,  ill  (ii'iifial.  'I  v:ii\iiis;  sluidc-  nl  lilni'  li 
".vliitc.  I'  i-  M'liiftiiiifs  111  a  .li-tiiH  t  iii>c-ici|  cnlciiii  \laii>  uf 
till'  cl-v-lals.  oiicciallv  tlm-c  |iii-(ii1  in  tlir  llc|ilii'lllli-  -\ciutc 
(■\|Hi>iiic~  III  till'  \iciiiil\  111  ^  1.1  k  ii\ti .  -hiiu  ;  I  iri'i 'Milar  or  cliiuil- 
lilc  airaiisii-iiicni  uf  the  i  iilmii  iii.HTial.  ^Iki.Iiiik  uH  fi.nn  .li'i.|i 
a/.lirc  Mur  I  hlinij;li  pale  lluc  In  i-.i|.  .'ii  ic— .  ( )rrasiuiiall\  iT.\  -  .1- 
I'xiiiliil    a    \IT.\'   'Icridcil    aii.i    lirauiitnl    /mial    arfaimi'i;  ''lit .     'I  lif 

liar.ltii'ss  I'f  till'  liiiiicral  i~  '.».  ui'  mi  .  nd  milx'  to  I  liat  nl  tin'  .liaii. 1. 

Till'  -|n'ciiic  i;ia\it\'  iif  tilt'  lijuc  ..iniiiduni  fruiii  the  ijc|ilii'liiii' 
>y('iiit('  (if  I  >iiiijj;aiiiniii  raii^ifd  finni  ;!•!•:;  i..  I-Ill,  with  an  avciasc 
of  :!•',•.">. 

A  liiit'riis(ii|iiral  cxainiiialiiin  uf  the  thin  s('ctiiiii>  uf  this 
luck  sin  iw  that,  in  additimi  li  the  lafflcr  all.!  inm.-  |icilVi-t  ciy-lals 
which  alt'  vi>ili|i-  l.i  tlic  iiaKc I  i>f.  thcic  aiv  iiini.iiit'raMc  -niall, 
ll-ilall\  cNrccd'.nulx  iri-cuuL;  iii.ii\  idnaU  lii-l  lil  lUtcd  thnni;lli  t,i' 
luck,  which  uuul.j  add  '.;ifail>  to  t  hf  lichnc^--  uf  tl..'  |iru.|uct 
derived    fruiii    cuiici'iitratiiiii. 

( 'iinitidiiin  1111. Ill'  t'  iiiii'iu>cu|ic  ha~  a  hisili  index  ul  relrac- 
tii  111.  hilt  a  luu  duiilile  ifi   .ictiuii,  and  in  >;uui|  thin  -ectiun~  the  in  lei- 

feleiice  culuin>  du  nut  cxc I  red  ..f  the  til-t  mder,      Sii.'       .  .■liuii> 

are.  huuevei.  ililiicnlt  tu  ulitain  uii  accuiint  i>i  the  i  lati\t'ly 
II  iich  irveaici  '  idtie»  i<\  .  iirnn.iiiiii  than  ilit-  -urruuiid  u  min- 
erals.    'rin--c         ler    ma',     he    lliin    eiiuUiih.  «  hile    ll iinduin 

f;railis.  as  ma\  .■  -ecu  in  -ecli.m-  fr.iin  whicli  I  he  cu\er  ^1  i-.-  has 
1  cell  iciiiuvt  i,  are  in  cuii-ideialile  relief,  tlie  resilll  ..'  ::."ir  re- 
-i-taiice  tu  ilie  yiiiiidinii  ii|iei,'il iun-.  .\>  a  cunseiincncc,  ii,cielure, 
the  ciii'.iiidiim  i-  i;iven  a  hiuher  duiiMe  refi-actimi  than  it  aclilall\ 
]  u->e>-e-.  Ml  -1  thin  -eiliuii-.  theiefure.  ui  thi-  iiiiiiclak  -liuw 
very  l.iilliatit  chi..i:iatii-  [lulai  i/.al  iuii  helwt'eli  .lu— ed  iiiculs. 
'I  he  |iiununncc.l  relief,  tin-  dark  liuidei-  ni  lut.il  rellect  i.m.  the 
ruiinh  -uifaces,  aihl  I  he  )i:iitiii!;  |ilaiies  ur  |i>eudii-clt'a  va'.ic-  are 
vt  r\  -Iruiiiily  niaikcl  v.ith  nejtative  duiilile  refr.ac!  luii.  'I'lie 
I  .iiiiwiiif;  lucalilies  -liuw  curiindilln  in  iiephcline  -vi'iiile.  mu>t 
(i|  which  are  uf  t'cuiiuniic  im|iiirtaiice.  I.ul  !'_'.  c..^re--iun-  .\  I 
and  Xll.  hit  Is.  .•unres-iun  .\  I  J  .t  ll'.  c..iice--iuii-  \1\  alid.W. 
lut- ((  and  7.  cuiiii  — lull  W,  lui-  ll   am!  7,  cuiicesMuii    .\\l.  I'liii- 
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UMiiiiiiti  i(iuii>lii|i.  I.ui  J.  iiiiicf»iiiti  I.  MdiiKML'If.  I,(it>  •_' Mini  ;>. 
coiiccssjiiri  II.  .MuiiIcM^lc.  {.lit  :{t.  ciPiicc-siDri  \'.  lot  •_*.">.  ciirii-cs- 
sioll  \'i.  :ili'l  lot  ;l'.'.  (■.iiir(.-~|.,ii  \|l  lit'  HlUilclifll  liiuii«lii|i,  \ii 
!m;il\>i^  (it'  ilic  liliic  riiMiriiluiii  i.iTinriiii;  in  tlic  -vcniii'  mi  Int  )'_', 
(•(iliicv.|i,li  \\  ,i|'  I  )u  nil:.  II  Hull.  I-  yivfii  uli  |i.  '.'tj'.i.  Mini  .iii  .iiimK  -i-  m| 
tllMt   iii-i-llllili'r  Ml   (■|:il;lliinlil     mi     |i.  ;{L'!t. 

CiiliHi  .  'I'lii-  iimih'ImI  I-  .•iliiiu-l  inw-iiiMlilv  |iii'^ciii .  -iinl  i« 
<'S|>ci'iMll\'  mI'  ihImIiI  ill  lliu-c  r  \  |iii-iiif-  winch  .nc  In  liiiiiii'ilJMtf 
fdiitMi'l  uilli  II  \  >|m1Iiiic  liiiic-l.inc.  Il<  unt'\|K'rt('il  |ii('~ciii-c  in 
>iicli  ;i  rurk  In-  :ilic:ii|\'  ln-cii  I'liily  i'\|ilMin('i  I .  Mii'l  I  In-  iiitfi|iif- 
iMlinli  lll.-ll  tlli^  IiiiIiiTmI  i-  i|i-ti!ii||\'  ruirinii  In  llic  m.-iK'UM.  Mini 
ilciivcil  Iriiin  llir  iii-i^hlimiriii'i  1  mc-imir-.  i~  in  ilin-rt  :i!irct'nicnt 
with  .-ill  thi'  lihciMiihiiiM  .ili-i-!  I'll.  Ii-  iii'i'lc  ui  iii-cnircnri-  i- 
cnliicly  iliCi'ciciil  frmn  i  !im1  nl'  m  ^finiKi;!  i  ',  i-mi-i  ii  Mciil .  Iicin;;  t'miini 
in  runi|iMiMti\fl\  hut;!-,  well  ilclincil.  u-iimII\  runiiili'il  triain^. 
smiiclinics  cuiniilctclv  cni-lu-i'.i  l.y  the  .iihrr  "•nn-lilui'iil-.  ur  in 
other  (■■•iM-^  hnii;  I  .I'twi-i'ii  ilniii.  (Sec  I'ImIc  1,1  ).  The  lini' 
of  .-.(•|i;ir:iti...i  i-  i|iiiic  -hMi|.  Mil.!  .Ii-tini-t.  uilfi  no  hint  of  ilcrmn- 
|io>ilioii  in  Miiy  oi  ilic  -111  I  .Mihliiiu  iiiiiici.il-  Thi'  iinh  i'liiMl 
Kr;iiii-  >h  iw  i  ho  ii-u.ii  pi  ilcct  i  imnil..  iIm'iIimI  ili:;  m^i-.  ..ticn  uilli 
well  l!lM^i^l■.l  luinniiii;  Imiik'IIm'.  < 'oiiiii.irMtivflv  Imikc  iiiili\  hIiimU 
ocelli  III  I'll-  |ii'!;ni;ililii-  (iliMsc-.  M-  not  iccil  in  ihc  c\|io-iiic- iM-t 
ol  tin-  liriijuc  o\(.|- 1  he  ^  oi  k  i'i\ci  111  I  Miii^Miinoii  tipun-iii|i.  (.■^(•t• 
aNi.  I'ImIc  I. Ill 

liilniil.       'Ilil-    lllilicll:       I-    ot     riilnni'ili    on  'ilhlicc.     iIh!    i-    oc- 

CM-IUll;lll\'       -o      Mlllinil.lllt  .       1-|1CC|,-;     !'         Ml       rl'IlMlh       1    \|lo~llll'-       IICMI' 

till-  \i\\i.  ii\cr.  in  ihi-  ii  rilicin  |.Mit  ..t'  I  )iiiri.iniioii ,  .i-  in  .  Iimimc- 
liii/c  the  i-.M-k.  In  i  ic  hah. I  ,-|iccinii.n  ii  cxkiliit-  m  .l.-uk  rc.ii|i>li 
lirnvn  i-.ii,.i,i.  In  'liiii  >fr!i.,ii~  it  i-.  m  imiui-i'.  niiicli  ji.mIci  in 
tin!,  --iiiniiii,'  M  .jcM  l.i..\Mn-!i  tint.  t'M'liin:  I"  \rlioui~li  touMi.i- 
till'  ili'irioi-  'I  1  he  \  '^ci  ,i;i:iiii-.  It  -liou-  1  hi-  11-  in!  lii;;h  iinlix 
ot   fcl  iMi  I  iiiii   Mill'  -('i|iu-iil    \ci\    |.|iiiioiiiici-. :    ii-inl.       |l    i-   .|iiit(' 

i-oti-o|i.  'I'lu'     ui.!   '.  iilUMl-.     Mini     <'-ln-ciMll\      l!ii       l.-iilTiT    i;    iili~. 

ii-iiMll\  ^..--1-.-  a  \ri\  ,i.ii;i;i'  mii.nc.  with  iiii-'.^iilMi  .inn-  Mini 
iiitri(-Mli'  iinli-ntMtn.ii~.  miIi  \ii\  mI.iiii.ImIiI  iinln-imi-  ol  m.'-l  it' 
11-  I  ■■ill  ol  till-  iiihcr  I  i^tiiiicni  niiiirial-.  In  -onn-  in>tMini-  il 
i-xhiliit-    well     .ii-\(.|..|,i-.i    II  \-lM!!om-M|.l'!i*    I.'.'iiiiImi  le-.       h    i-   e— 

!M-eiall\   mIiiiiiiI:iIiI    in    tho-e  \.i.  (lie- ->eiiite  whieh  .  -.niMiii 

liornlileiiil..  m<  the  li  ,  :  oniM.U'iie-i.m  inini-r.-il.  Mini  i~  I'oi-  ihe  n  -I 
I'Mit    .|e\cl.i|)ei|    in    iinliieiliale    a— oiiMlmn    uith    thi-    niilieiMl.       It 


MICROCOPY    RESOIUTION    TEST   CHART 

ANSI  ond  ISO  TEST  CHART  No    2 


11  1.0 

I  I.I 

11.25 


12.0 


1.4 


1.8 


1.6 


^     APPLIED  irvMGE    In 


'■b-'    i-.^.-    W':--      !.pe- 

'16)    *e^  -    -.^00  -  P^-'^r. 
M6)    2«8  -   7989  -  Fa« 


P1 


'  i 


-•>-  (.  l.iJl.Dl.Il    \l.    SI   i(\  I.V.    (    \NA|)\. 

icxMiil'lc-  a  uaiiici  iciuml  In  >inall  aiiinuiir  in  the  nc|ihclinc  syenite 
(if  the  ('"iiMiiatiun  i|uari>'  at  Muntreal,  and  also  the  nielanite  in 
the  nepheline  syenite  uf  Ainu.' 

Clieinical  analysi-  liy   |  )i-.   H.  .1.   ||aninf»t(in  '  at'fiinied  the  Inl- 
Inwiim  i(-ults,  -ill  I  win  i;  tlie  iiai-nel  lu  l,e  a  titaliitci.  mis  a  in  I  lad  it  e:    - 

SiO^ :!(i-()l)4 

■|'i<», 1-(I7S 

AiJ) <».771 

l'i',<», lo-lMK) 

I'eo ;>-s;,2 

MnO l-itdl 

<'a.() J!)-:i(lti 

Mi^O l.iiM 

l.iis>  (111  iiinili.iri .-JN") 


■^pecilic  gravity  at   llT  C 


It".  )..■); 


;!-7;i!t. 


/.iifc  This  mineral  is  (|uite  ■  nmindnly  seen  in  tiiin  seciinns 
under  tlie  inicr(isC(i|ie,  Inn  it  is  Usually  a  cuniliarat  ivel\-  rare  acces- 
s(ir\  (■(iiistituent.  The  niici(isC(i|iic  re|iresentati\-es  are  rather 
shdi-t  |irisinatic  Iniins.  and  as  a  rule  sdinewhat  Idilndeil.  'I'he 
index  (if  refract i( 111  and  the  dduMe  refract idii  are  \ri\  -trdiiii, 
^i\  ini;  characteristic  strdiij:  relief,  and  Inilliaiit  red  and  irreen  iiiter- 
terence  cdldiirs.  Iietween  cidssed  nicdls.  |n  s,,,iie  df  i  he  cdar.-ei' 
phase-  df  the  rdcl^.  iidticcallx-  at  the  \(iik  river  iii  Dunilanndii, 
and  .v't  Craiiinidnt  in  liaillaii.  ci\stal,-  are  iidt  uncdinindn  whicii 
vvduld  measure  fi'din  a  (piarler  td  half  an  inch  in  leiijilh.  One 
-hdit.  -IdUt  ci-\st:d.  at  present  in  the  nuiseuin  (if  the  ( ledldjiical 
SiiiAcy,  measures  an  iindi  in  leiii^th  liy  tlir('e-i|ua''ters  (if  an  inch 
aci-dss.  It  i-  in  aliiiii-t  perfect  cdiiditidii .  wit  h  t  he  \  ai  idil- cr\  st.al 
planes  and  aimie-  (|uile  sh.ai'p  and  deliiiite.  Siime  (if  I  liese  ci\  >tals 
were  >eiu  liy  I  h'.  Adam-  td  1  he  Minerahi.ilical  l.,ali(iiat(iry  (if  the 
Shellield  Scienlilic  S(diddl.  al  N'ew  Haven,  f(ir  crystalldu,r,ipliic 
itn-estiiiatidii.  .Mr.  .1,  II.  I'ralt.  id  w  Ik  mi  l  hey  wci"  eiit  iiisled.  liixcs 
the    full    details   df   ihi-  exaluilial  idU.    fldlii  which  the   fdlldwiii'j;   is 

'(;,.(il,  Idrcii.  i.     .-sn.cUi.iliii    I, nil.  |s;i.-,.  p.  111. 

'(■.•111.   I!cc.  Sc.  \,,|,  vi,     ls(||   (|.-,,     |,|,,     (SO    Isp    mI-(i    \(i|.  vii.    Isitll  (t7. 
|i|i.  s7   ss. 


■  .^•.j«ci('£>.-i  •■  i.i;v'  •=;...). ii'-  cjts.i 


'  'TJMMimiWt  i.Jk3:U.Ul^»«.1VlUiBR.' 


(;i;i)i,()(;v  oh   II  M.iiu  ini)\    wd   liwriioFi'    vuiv-;.   •isr.    i'.'>:> 

taken':  "'I'lii'  cix^tals  (icciii-  ciuIjimIiIi'iI  in  thi-  usual  inaiiiicr  in 
the  '■(ii'l<.  iniin  uhirli  tlicv  can  ivadily  lie  >c|iaiatcil  in  an  allucist 
[H-vivrX  conditiiin.  'I'licy  slmw  luu  ,|uitc  .litfciviit  lialuls.  unc.  in 
whicli  liy  the  (Icvcloiniicnt  i<\  two  oppi^iic  paics  <ii  tlic  |iviannilal 
t'ac('~.  tii.nctlici-  uitli  a  pair  of  ihc  pii-nis  i,f  the  x'Cdiid  (inlcr,  the 
ci'Nstal  licfMiuociluiiMiai-  in  this  direction,  aiii I  niimic-a  liexaf,'(jnal 
|iri-ni  III  the  "-ecnnd  m.ler  terniiiiate<l  by  rlnnnlMiliediai  faces,  h, 
the  >ec(ind  haliit  the  pyraiiii.hd  face~  are  s|,,,iii.|v  deveh.piMJ. 
while  the  pii>ni  face-  are  short  or  lackinjr  altogether."  Uot  h 
these  hahits  ai'e  if  p  re-en  ted  liy  j;-ood  specimen-  in  the  < ',eoloi;ical 
Survey  niu>euni.  The  comparatively  laru'e  individual  alreadv 
inentionei'.  lieloiijis  to  the  second  hahit. 

SjiIhik  (T itiiiii(i) ,  'I'his  niine|-al  is  also  someiimes  i-epre- 
-eiited.  .althoiifih  l>\  no  means  aliundaiit.  and.  so  far  as  oh-ei'Ved.  in 
imci'o.-copic  cry-tals  only.  It  i-  often  \n  .  liaracteri-tic  wedire- 
shaped  thouizh  -omew  hat  rounded  forin  luit  also  occui'-  in  irreir- 
iilar  grains.  It  i-  moiv  .d.undant  in  the  hornlilendic  \-arietie-. 
where  it  is  <iften  (piite  an  important  acce>sor\-  ctmstituent .  'i'he 
index  of  refraction  i-  hiuh.  and  as  a  cons|.,|uence  the  individual- 
show  very  pronounced  marginal  relleclion  ali'l  rou<;h  -uiface. 
The  douhle  icfiactioii  is  cpiite  strong  in  -(pme  sei'tion-.  it  -onie- 
Iiine<  ha.- a  compaial  i  vely  -t  roiif;  yellowi-h  l.rown  colour.  wilh(|uile 
a  perceptilile  pleochioi-m. 

't'oiiniKiliiii .  I'lii-  mineral  ua-onl.\  iiotii-eil  oci'a-ionallx-,  and 
in  small  amount.  It  oci'ur-  in  i-haracteristic  c|-y-tals,  which  are 
l>laid<  in  coloin.  it  was  noticed  in  t  hi' nepheline  syenite  on  lot  I  _>, 
conci.--ion  .W  of  Itunnjaniion.  .ind  lot  t,  concession  I  of  Moiit- 
ea.ixle. 

S/inid   I  Aiil'iitiiilil!  \.      A   d:irk  ;;reen   spinel,  evidentiv  clo-elv 

allicil  if  not   identical  with  ailtointilite.  ha- only  occasionallv  I n 

noticed  in  comiexion  with  the  nepheline  -yetnte,  althouj;h  it  is 
more  aliundalit  in  the  red  alkali  syenite.  it  has.  howevei .  been 
distinguished  in  thin  <ect  ion- of  t  he  nepheline,  a  rich  vaiietv  ,iccur- 
riiiK  on  lot  :;:!.  conces-ioii  \' 11  of  Urudeiiell.  where  it  occurs  in  irre- 
gular dark  iffeeli  isotropic  jiraiiis. 

F.iiiiilili  ,  \  mineral  with  the  characters  of  eui  olite  occurs 
rather  ahimd.ant  ly  in  the  hornlilendic  variety  if  the  nepheline 
.-,\('nite  at    l-;,_-;m   chute,  mi    the    \  ork   river,  a-  well  , a- at  another 

'  Aijicr.  .Inia.  Sc..  \<i|,  \hiii.^  jv.i),  p.  Jl,-). 


I 


i.i:ni.(i(,i(  \i,  >iin  i;> ,  rw  \\>\. 


ni  I 


liicalit\'  ;i   little  lnwcr  ilowii   tlic  -aiiic  sli 


iici-uis  with  a 


\cl''i\vciil(,uf,  u.-ilally  with  iiic plclc  iMy^lalld^i'aphic  lioiiiidafics. 

It  IS  iiitiiiiatrly  a~-nciatcil  with  lioinliicnilc  ami  ^aiiicf,  ficinictitly 
ciirldx'c!  ill  the  luiiiicf.  ami  w  it  h  all  a|i|M'aranc('  altni^cthcr  >u;;<;<'>t- 
I-      It    ha-.   hirwcNci'.  (|iiitc  a  i|i>tiiirt   lhniij;h 


Ittcll'IH'c   111   rnldiii-. 


liiji  til  ittci'  iiiiiicia 
appai-ciitly  hiw  (Imililc  icfractiiiii .  l)iit  a  hiuli  index  n\  relVaet  imi, 
with  ilecideil  relief,  a  iMu^h  surface,  and  |iai-allel  e\t  iiiet  iun.  It  is 
disl  iiiiiuished  frciiii  the  ;;aiii<>t  hy  a  decided  d 
the  ^'.ariiet  lieiiij;  ipidwiiisli  ,,r  reildish  ln-uwii  in  tliii;  sect  imi.-,  while 
the  euciiliie  is  |.ale  yellowi-h.  Treated  wiih  the  heavy  suhitioii, 
eiiciilite  falls  with  the  liiiriililemle  and  liaiiiet .  and  can  cinl\-  lie 
separated    with   the  .greatest   dilliculty   fidiii   thi^se   niiiieral.-.      H\- 

peated    faiiiy    pure   material 


liiai;lietic  sepaiatiiili  se\'eial  Iniies  re| 
is  iilitained.  I  Hit  h.aiilly  pure  emiuiih  fur  purpii>es  nf  che.nical  aiiah  - 
sis.  It  is  likely  that  further  and  iimre  careful  seaich  in  this  ivjiimi 
would  show  lar<;er  and  more  alnindant  individtiaN  of  this  mineral. 
Miibihili  iiiti.  'I'liis  mineral  is  oi-casiomdly  represented,  and 
occurs  iisiiall\'  in  small  plates  and  .-cales,  and  occasionallv  in  cr\s- 
tals.  It  presents  mi  unusual  features  worthy  ot  de>criptio!i  in  the 
pre-eiit  iiis'ance.  'I'wo  localities  where  it  may  lie  found  without 
an\-  iiicat  dinicult>-  an    lots  J."),  coiices-ions   .\  1 1 1    and  \  I  \'  of  Diin- 


,ar,ne  specimens  may  a 


Ko  lie  olit.'iined   f 


rcilii  certain   of 


the  openiiiffs  In  the  coriiniliiin  syenite  at  ( 'raiuiuoiit. 

Apiilili.  'I'his  mineral  is  :i  \-ery  coinnion  constituent  of  the 
liepheline  syenite,  luit  it  is  Usually  present  as  a  ver\-  -uKoidinate 
accessory  coiistit  iieiit .  and  in  \-eiy  small,  often  microscopic  ci\>tals. 
In  such  ca-es  it  rarely  po»(.sses  -harp  ciystallo.nraphic  outline. 
Iiut  occurs  as  comparatively  short  sioui  prisms,  oftc  •)  doulilv 
terminated.  I  Hit  I  lie-e  cr\-tal  plane-  ;ire  eillier  dis'j,iiised  or  ol,|  it  cr- 
ated hy  roimdint'.  the  result  doulitless  of  maiiinatic  resorption. 
In  -ome  local  it  ie-  in  I  limiiaiition.  e-peciall\  on  lot  'i")  of  concession 


\l\ 


and  in  as-oci,at  ion  with  the  iron  on  lot  ;>(!.  com 


.Mil. 


impar:itivel\-  laii;e  i  r\-l;i|s  of  apatite  inav  lie  ohlailied,  while  in 


t  he  nort  liwe-t    corner  ol   I  .ar: 


'lil 


ic'l   pr,  nis.  termm.'ite. 


It   one  end  with    the   pl.aiies   of   two    pyiaiiiid-.    have   Keen    iioticeil. 


See  I'lates   i,\" 


l.\  II, 


MiHIintih  .      This    I'lineral     has    a     vei       iieiieial    di-t  rilmt  ion 
ihrounlioiil   the  whole  ma--  of  i  he  nepheliiic  syenite,  allliouifh  its 


niplete   .'ind    unexpi 


:-ted    alis' 


iiice    from    occasional  outcrops,  ri 


present  iiii;  even  t  he  more  ha -ic  pha-es  of  i  he  mck,  i-  iiot.'W  oil  h\'. 
h   i-  UsU:ill\    pre-eiit.  howcxcr,  and  ceitainU    one  of  the  more  ini- 
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>  .':;-  ..^:j>~a  .k^' 


A  -S^  '^^s^=TP"_' 


i.I.()I.(h;V    ok    II  il.Iliri;  lii\     WK    KWiKoit    \UI.\s.    ii\t.      J")"! 

|«(>itnt]i  111  the  ;iccC"(iiy  nmsiitucrit-,  linliviiluulis  in  thin  sfctiuns 
iiii'liT  tln>  mil  rn>c.i|i,.  iii'tcri  >|i(iw  i:uilv  siuihI  crvHtiillinc  I'lirni.  Imt 
till-  ;;r:iins  mic  ii>u:iily  -cnifwIiMt  idunilcii  .iinl  irrt'sjnlar  in  diitlinc. 
Till'  Miinciiil  i>  n.it  >ii  c-(in-|iiruiiii-  or  :i!iuniliinl  us  in  iIli-  inure 
r."i(|>|>:ttliic  V,-ilicI\ .  ('~|)cciaii>-  the  rc.|  -,cnitc.  In  In.i  t  |il:ii-f^ 
the  •namiftitcditTfi'cntiatCMUit  ti-'iui  tlic  ic>i  .iftUo  roi-k.  and  Imiiih 
iart  a  !  .  ini|Miitant  masse-  i.f  tin-  ininei  il.  nnicli  iif  which  i-  tree 
fiiim  an\  otlier  adinixt.ire.      Altem|it-  have  Mimetime-  heeii  made 

til  \viirl<  Mill t'  the-e  ma--es    m    the    hnpe    thai   the\    wnuld  iihi- 

niately  liecnine  pindueiiii:  mines.  At  mie  iueaht v,  mi  lot  ;>l),  cuii- 
ecssiun  Xlll  (if  Diniizatuiuii.  iiiii-iijeialilc  develnpment  wiiik.  eon- 
sistini;  chiefly  of  stii|i|)ins  and  lila-tins;.  has  revealed  the  |)ie-e!ice 
of  ciin-ideral'le  liiidi;'-  uf  very  pure  m:it;netite,  which,  hnwever. 
jiidf-'ini;  t'ruin  analuunus  occurrences  accnmpaiiyin^  the  reil  syenite, 
and  whidi  h:i\e  heeii  analy/.ei ,  wmiid  in  ail  pfiihaliilit\  cimtain 
tifaliitim.  The  mineral  here  has  a  very  perfect  nctahe  Iral  parliiii;. 
Ill  certain  liicalities  in  I  >nn<;anniiii.  and  e-pecially  in  the  tmrthw.'st 

cniiier  iif  I'araday,  perfect  uctahediDn-  nf  magnetite  can  1 c -a- 

sionallv  spctlred.  weiijhini;  -everal  |  ui.nd-.  .\n  aiialvsi-  n\  i  he 
magnetite  fium  the  corundum  syenite  |ie^inatite  of  Craii^innnt  is 
fliven  on   pa>j;e  .i'J'.l.      (See  Plate  lAIIIi. 

I'l/riti  .f':/rrhi>titi  ,n>,ilChalniitiintr.  -A  11  three  of  these  sulphide- 
have  lieen  noticeil  as  con.stitueiit-  of  the  nepheline  syenite.  'I'he 
]iyrite  is  the  most  common,  ruder  the  micro.scopc  it  is  ociM-ioa- 
ally  present  in  small  well  defined  culies,  Imt  iisuallv  il  ociMirs  in 
rounded  or  irf^fjular  f^rains.  The  reddish  brown  stains  -o  fie- 
i|Uent  in  some  exposures  of  the  rock  are  due  to  the  presence  of  this 
mineral  in  a  more  or  less  oxidi/ed  condition. 

(I'nipliili.  'i'liis  mineral  is  not.. -o  tar  as  oliserveil.a  :iei|uent 
or  aliimdaiit  con>titueiit  .  Imt  it  has  lieeti  noticed  in  tne  coar.-e 
phase  of  the  nepheline  syenite  exposed  to  the  ea-t  of  the  ^  ork 
river,  in  Dnniraniion  township.  It  occurs  ver\-  pun-,  in  -mall 
rounded  shot-like  forms,  consisting!;  of  minute  scale-  of  i  hi-  mineral 
arraii<;ed  in  a  radiatiiii;  or  phniiose  m  iiic  'r.  In  certain  poitions 
o;  the  rock  at  this  loca'itx'  i!;ra|>hite  in  this  form  is  ijuite  ahimdantly 
distrihnted.  It  has  lieen  notice,  as  an  important  and  character- 
istic mineral  in  a  certain  varietx'  of  the  nepheline  of  Sivainalai,  in 
India,  described  by  Holland,  where  it  constitutes  O-oS  per  ciMit  of 
•onsiderable  masse.- nf  the  rock'. 


'  .\|p  11.  (Icul.  Siirv.  I  ml.  \  111.  \\N    pari  .(.  p|i.  171  and  IT.' 
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I  !• 'Hull.  I  l'\|i|,i|ll-  II-  |irc-l'lli-c  111  1  111-  l"ik  :i-  illH'  In  i|.  I  I  \  -til- 
li/.-ll  III].  III. Ill  lil-i.ili.  ;,ii.|  ri-^,-iri|-  II  :i-  :i  |.||iii:ii\  r,  ,|i-l  ii  i||.ti  I  :,  ni  I 
"I'lci  'li:iii  ihr  |c|.i-|.;ii.  'I'lii-  ri  .nrlu-i,  .i,  i-  -;ii  i.|:ii-i.  ir;.  il-M  ill  the 
'■:i-i'  .  i!  •  III-  N  •  Ilk  ri\ .      iiiiilicliiii-  -  ■■riiiii' 

HI  -(  iMi'i  h  iN  11]    I  III.  \  \i;i'  i  -  1 K  (  I  i;i;iAi  i  -  i  m    i  hi.  m  rm 
i,i\i    \\ii  \M,  \i  I  -^  I  \i  1 1 

I  III  |iill  |.ii-|.-  ,,1  lir-n  l|il  lull  II  will  lie  liii.-l  .■Mh\|i|ii,-lll  I" 
mm,  1 1  I  i,|.  -!•■,  ri:il  ...■.111  ii'iiiT-  l,\    ii,u  i,~||||.-.  :i-  I.  il|.,,\  -: 

I .    ■{  III'  .■ilkiili  -\  I' '-  1.1  I  111'  t.i\,  h-lii|i  ..I   l.ul  in  »  '  .1 1  li. 

■J.    'Ilir   lii'|ilirlini'  :ili'l    ;, 'Iriii-'l    ;ilk:ili    -\i'iiiii'-  ..|'  l||i'   i..',\ii- 

-liij.  .i|   \l..iil.i..iil  li. 

■K    'I   111'    lll'lllll'lllll'    :ili.|    .■|--..i'i,'ili'ii    .■ilL.ih     -M'lillc       ..I     ill,'    I..\M|- 

-lii|  I  "I  I  .l:,i!:.  .rL;:iii . 

1.  'III.  lll'lllll'lllll'  mill  :i--i.,-i:i!i',|  ;ill,.:iii  -m'Iii',--  .,|  il,,.  i.nvn- 
-lil|'-  ..III   .i.'.iliil.  <  ■  ii.JilV,  :,i,,l  \\  .ill:,. I, ,11. 

'<■  Ik.  Ili-|ilii'illii'  :ili.|  ;i--..il;!li'.|  :ilk.'ili  -M'liili'-  "t  ll,,'  i.iwu- 
-lil|i  ..|   Mil  'illi'ii. 

•  i.  'I'lii-  lii'|i|irlili<'  ;ili.|  :i--iiri:ili'i|  :ilkjll  -M'lnii'-  '  ,|  Ihi'  I.iuii- 
-iii|.-  ..I  r.ii,i'l:i\  .  huiiiiiililiiili.  (':ilii'U  .  \luiili':mli'.  1 1;, -j;!,,  n .  .-in.! 
jtru.li'iii'll. 

'I  111-  iiili.i'nKin.iii  i-..iiii'iiiiiiLi  niiiii|i-.  _'  til  .")  iiirlii-i\i'  i>  i|i'ii\i'.l 
iV.'iii  llii'  ilivi'-n^an.iii-  ..r  I'.  |i.  Aikiiii-.  wliilr  ih.it  I'l iiii'iTiiiiii; 
i;i..ii|i  11  I-  iliH-  .liirllx  III  A.  !■!.  I!,iil..\\ . 

I.       M.k\l.i    ~^i.\in.-    Ill'    I  III.    riiu--iiii'   III     1,1   I  I  l.i;\\ .  MM  11. 

■['Ill-  ri.niii.liiiii-l'i'.-iriiii;  -M'liilr.  wliirli.  Ii,i\\('\  cm,  lir-  ju-i 
iiilt-nlt' I  he  limit-  III  llii'  :ili';.  ,ililari'il  l.\  llii'  |>li'-('lit  ICp.  ill  .  \\  a- 
ili-r'.\cr('.|  nil  l.il  12.  r. Hire— i. Ill  1\'  ill  thi-  linMl>lli|l.  Ii>-  Ml.  Tctt. 
u  lii'li  ailiiij;-  .'I-  a>-l-talit  I..  W.  A.  .Inliii-.m .  .>l  the  I  Icilusjiral  .<iii\i'\ 

111' ( 'alla'la.  Ill  th,' -iliiiiiii'r  .,f  |!MI."i.       'I'lii-    mrk   l--.iI. I   t 'rll|i\  all 

area  limii  thirty  In  l'iMi\-  arir-  in  rxtriit.  ami  In  i-iit  t  hr  u;iici--ir 
.nalliti'  III  till'  ili-tnrt.  Mllrli  .if  tlit'  lin'k  rulilalll-  '.\i'l'  tell  [it'l- 
crlil  .  i|  r.il'iliililiii.' 

-.  iKi.iNi:    \\ii    Ai.KM.i    >vi:.\iii.>   111'    I  III.    iii\\\>iiii' 

UK     .MilWIil!    1  il. 

Tln'  iii'|ilicliiii'  sycniti'-  1.1'  this  t.'\Mi>lii|i  iiia>'  hi'  .-.111- 
^iilcrcil  ,'1-  .|i>tiilmti'il  in  thii'c  <:inu|is. 

'  ( Ici.liiL'ir.-il  ."^iirvi'y  nl  ( 'a  11:11  la.  Siiiiiinan    Hi'|i<iit,   1!M).').  p.  tt:!. 
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I.I  ( ii.i"  ^    "1    II  M.mn;  i   i\    \  Ml    in \i  IK  II  I     m:i  \~.   .  r\  I .     J'lT 

'I'lic  til-t  .i|'  ihi-i'  i-Mii-i-l-  iti  :\  li'liial  k  lilr  lii'lt  .ii  M."!.!!.'!:!.,- 
•((•Iiltc,  winch  .MM'iii*  ;i^  :i  I'linlcf  nluMtl'l  a  i  "  ■.  i  \  ii|  |'ci;ni,il  it  ir 
Ui  a  II II  I'  ~il  ilativl  iicar  tin-  i-.-iiMc  ni  t  li.'  i..\\  n-hiii.  an' I  >l  ii'liinn;;  m 
a  iliri'i-l  loll  aiNiiii  iM.nli  :;ii  ca-i  .  tri.iii  .■,,iiri'~~iMii  \' 1 1  t,,  ...ii- 
c-i  — loll         l\.    a    iii-Ialii-c       il      aliiiiM     li    nil!'  'Ilic    nialn'i'    Ilia-- 

lia-  a  liiaMliiulii  Whllh  ..l  a  illllr  "Yfi  '><[<  mile.  Tlii'  l.m.ii'i  ..| 
lii'|i!n'liiie  -MMilIc  iliiiiit  I  III'  Ilia--  \  ai  I.  -  limii  Miir-i-iirlilli  'n  hall 
a  linic  III  u  nit  li,  ami  rail  n' rmii  iiiiliiu-l\  trai'fij  tlnlu  i.ii  .Mt.  rmi- 
i-<— jiill  XIW  w  line  it  i-  Wfll  i'\|iii-i'(i  aliili'j;  till'  llalil'iiil'iii  '.'al. 
iluwii  the  \\i'-lcii\  liiinlci  m!  t  hi'  i;iaiiilc  iiia--.  almri  it-  -niithriii 
liiirilcr.  ami  U|ptlii'ra-t  -iilr  a-  far  a-  hit  J?  r.  .iiri'— |.  iii  \"  ., 
i|i-talii-i'  lit'  ali"         lO  iinlc-.       I'li  thi'  ii.iit  hi'a-t .   l.irth    thi'  'ti- 

atnl    thi'    IM'I'hi'lllii'    -Ncliiti'     alhnit      it      ali'     ln-t      lii'licaM  ft 

(lal ,  thiiiii'^h  w  hirli,  oti  i-iiiii-i'--iiiii  X  I  II ,  -Mini'  1mi.--('-  r,i  i  hi  ,  _iiia- 
tit<'  pint  I  il'li'.  Till'  .ilil\  ]Hiiiii  al'iii;;  thi  l"i|-i|cr  in  uhii'h  llii' 
I  iuit\   "I  I  hi'  lii'|i|ii'llti«'  -\  I'inir  1>  'n  it    a    inatti'f    iil    i-i'itaint\     i- 

at  Uh'  I'M  ii'Iiii'I\  -iiiit  lii'iK  |ii)iiit  iif  till'  'irriit  ri'tii'i'  mi  riiliri'--iiiii 
\'ll.  Hcri'  thi'  rMunti\  i- cliift -cnM'tc'l.  Imt  iintiii'iiiii-  iihirk-.if 
the  -M'liitc  ail'  fiiiiiiil  at  t  hi-  |iciiiil .  \  hilc  it  i-  -ci  ti  r\|Mi-i'  1  ..ii  t  hr 
Mnlli'k  lomi.  ullirh  llln-  aliill'.'.  till-  ll'af  "f  tin-  rnnrl'  — imi.  Inilh  til 
the  Unit  iiCMst  atnl  nnlth\M'-t.  atnl.  fill  t  hi'i  inoti'.  tlii'  -liiLi'  nf 
till'  fiiliatiiiii  iif  the  -xcijli'  it-rlf.  ami  tii  the  I'lu'ln-ini;  hnir- 
-tolK'-.  whii'li  alwa\-  I'lililiiitii  til  it.  iiiilii-atr-  a  I'lintiiiiiatn-i'  nf 
the  liaml  111  .-ycliitc  ainuml  ihi'  -nutli. m  I'lnl  nl  thi'  |M'^ina1  itr.  a- 
vhiiui!  on  t'li'  Halirioft  >lii'i't. 

!■  iiic  t  raii-\i'i>('  x'l-tioti-  fiiiiii  ihi'  liiiH'-ii  '('-nil  I'ithi'f  -iili'. 
thfimfili  the  n('|ilu'liti('  -yciiili'  In  hi  In  'hi  .I'lit  i,,l  ma--  nf  liianitc. 
fan   lie  x'l'ii   on   the  x'Vcfal   mail-   w  i  in.--   the  n.  i-in  ri'iii'i'.   a< 

-liou  n  oh  t  111'  map. 

'I'iic  foi'k,  w  hii'li  h:,-  lii'iti  ii'fi'ffril  tn  a- p('Hiiiatil»'  n|-  irraiiitc. 
is  Jiilik  ni-  It'll  in  i-olmir.  an  '  n^tiaMy  of  mciliiitn  ^raiii.  It  lia-.  in 
many  plai-i'-.  ,i,ii  iil('i;ul.'!i  .,■  i  oltfii  lapiil  \aii:ition  in  -i/i'  of 
.main  whirh  i-.  •  in  the  pr'jniatitc-.  .\|  I  hr  noft  hca-li'iii  I'lui 
of  the  Ilia--,  on  lot  _Vt.  nini'cs.-ion  Xill.it  ha-  a  i|i-tini't!\  foliatcil 
-tmrtuic.  lalthi'l'  -oiiththi'  foliatiiili  li('i'oiiii'<  li'—  i|i-t  nut .  al- 
thoni;hthi'  loi'k  -till  ictain-  a  -I  ira  ki'il  appraiatiri'.  Tin'  I'H'k  i- 
n('\-('f  lii'h  in  i|iiart/..  althniiiih  in  tin'  innt  hi'.i-ti'in  pa  it  of  tin-  ma--.-, 
ami  as  faf  -uUtli  a-  I'onco-ion  .\  1 .  ,hi>  iniiii'ial  i-  prc-cnt  in 
I'oii-iilcralilo  amount  ;  fiii'thi'f  to  t  hi'  -out  licasl  tlii'  ipiai  t/.  ilcrfeases 
in  (|naiitit\   .'iml  the  loi-k  pa-.-cs  into  a  -yi'iiili.'. 
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Tlio  i(,ck  as  (levfci.iiK.I  „n  lot  2(1.  (•„nccssi.,ii  \  II  „f  Momnouth, 
till"  1111,1,11,.  „f  the  liiass.  is  a  iiKMliuni-rraiiicl  Kiaiiitc-Knciss,  ro,i  in 
colour.  an,l  with  a  ru,l(>  foliati,m.  The  ,|uaiti!  is  lislit  -rev  and 
Klas>v.  The  feldspar  is  ,-o,l  on  a  frosh  surfa,',;,  slunviiif;  ;.,,o,l  .'■|,.av- 
ajic  and  lii-li  lustre,  an, 1  woathennn  t,,  a  pale  iv,l  „r  pink  The 
dark  ,',mstituent  is  in  Miiall  ain,Mi,it.  an,l  is  not  .l,.leniiii,al.le 
Iliac!,  iscopicaljv. 

rn,l,.r  the  nii,'r,.s,-,,j,e  til,.  r,„d.i.  scent,,  he, •,.n,p,  ,>,.,!,, I  all, ite 
iuier,M-hne.  ..rtlwielase,  nil,M„p,.,thit,..  ,|Uaitz.  Ii,,inlil,.nd,.,  l,i,,tit.-. 
spheiK     apatite.  an,l   ni;i.i;netite. 

The  structure  is  hypi,|ion,orpliic.  Tlieiv  are  evi,|,.n,-es  of 
eataclastie  action  in  the  strain  s|,a,lous,  an,l  the  ineipient  -ranula- 
ti,m  ol  s,,me  of  the  quart/  aiwl  fehlspar  in,livi,luals.  The  fehlspar 
islivsh,  but  is  staine.l  aloiiK  the  l„,r,lers  l,v  ir,,,,  ,,xi.le  i,,  wlii,di 
t,i  -,,ni..  extent  the  ,',.l,,ur  ,,f  the  r,.ck  is  ,lue.  It  ,„',-nrs  in  hn-e 
in,hvi,luals.  with  hr,,a,l  interstitial  areas  ,,f  .smaller  ones,  .Ml.ile 
IS  irre-iilarin  form,  an,l  is  uell-twinne,l  a,M.,,r,linn;  to  the  all.ite 
law,  with  occasionally  a,i,liti,mal  perieline  twinniiii;.  The  laP'er 
in,livi,luals  interlork  with  those  of  the  niicn.perthil,..  The  niicm- 
pcrthite  is  pr,.-,Mit  in  consiilerahle  amount,  an,l  is  s,.,.,iiinj;lv  -m 
iutersr,.wth  of  alhite  an,l  mii'i-oeline.  The  nu,r,„-line  with  the 
usu,-,l  .•r,,..s-hatclie,l  .striU'tiire.  as  well  as  the  ,,rtho,  i  ..  are  suh- 
"idinate  m  amount  to  the  alhite.  From  a  .sepa-.aion  l.v  means 
"t  the  'I  h.nilet  solution,  it  was  f,,uii,|  that  the  .ainount  of  alhite  aii,l 
niicroperthite  t,.Ketlier  was  almost  ,loul,le  th,.  ain,.unt  ,,1  ,,rtho- 
clase  an,l  mi,u„cli,ie,  tjuartz  is  present  in  amount  e,,ual  t,.  the 
potash  t.-l,|spars.  I,  is  ,.lear,  hut  hohls  strings  of  hiack  opa,,ue 
mclusMins. 

The  fem.iiiMKiie.sian  iN.ii.-tituents  oeeiir  in  .-li^gre-ites  ,,f  in.ji- 
vi,lu,'ds  ot  rather  fra.ved  or  r.Mfifrcl  ,.utline,  verv  lew  approa,diinf' 
■'"  idiomorphi,.  form.  The  hornhlemle  is  ,,f  tw,,  vari,.lies  a  -reen 
an,l  Miie.     The  fjreen  is  evi.lently  .■oinm,,M  h,in,li|e,i,le    havhig  ■, 

';'' '"■"'^'"  '"  «'•<••'"  ^""1   V'll""   tints.  an,l  an  e.Min.'ti.m  ,.f  2if 

It  IS  mn.di  altere.1  to  a  >,.llowisli  idilorite.  The  l.lue  is  intergrown 
with  the  green  variety.  an,l  has  absorption  ,.,|,.„rs  ranginj;  f,„m 
de.M.  lav,.,„i,.r  hlue  t,>  light  gre.Mi.       Miotite  is  pres,.,it  in  insigniH- 


cant  amount.    Sphene.  light  yellow  „,  ,„lou,..an,l  in  part  of  we,lRo 
shaped  torm.  oeeurs  with  the  magnetite.     The  zircon  an.l  apatite 
aiv  represente,!  l.y  a  few  ru.h'ly  i,li,>m, „,,!,!,•  grams 
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(ii;i)i.i((;v  Of  HAr.iin.-UTt)\  wi)  liAN-fUOKT  aui.as,  oxr.    L'.jt) 

'I'lic  syciiitic  pliasiMit' the  riii'k  iiliiivc  incntioiipil  is  well  seen  <iti 
lot  l."),<'(iii(('-sinii  \1I1  lit' Moiimuiith. which  isiKMr thcsouthca.-tprii 
eiiil  (if  tlio  mass.  It  is  icil  in  colimr,  :iiiil  ('(>lnl>ll^(■(l  ahiiost  exclu- 
sively of  feldspar,  wiiich  is  for  the  most  part  micinpeithite.  The 
iroii-maK'iesia  constituent-  occur  iti  occasional  dashes,  with  niilely 
parallel  arrangement.  It  differs  from  the  {jraiute  in  that  no 
honiMende  is  present,  and  no  iiuait/.  is  visil.lc  in  the  >cctions: 
while  in  adilition  to  the  small  amount  of  l.iotite  whiidi  the 
ro(d\  contains,  a  little  musco\ite  atnl  calcite  are  prcM'tit.  The 
latteiinay  he  secondary.  'I'he  sod;i  feldspai-  preponderates  over 
the  potash  feldspar,  as  shown  !i\  the  analysis  j;iven  lielow. 

.\n  an.alysis  of  this  rock  was  made  l>y  Prof.  Norton  Mvans, 
with    the   foil'  ainj;    result: — 

SiO._. 04 -1.")  percent. 

AKO, I!). 04 

Vv,(), |.()2 

FeO .!« 

MnO .jti 

<'a() l.:{7 

Mgo .:;: 

KJ) 7.  Id 

Xa/) .v;!7 

l\(), .1(1 

CO .711 

HJ> .27 

100..')S 

II  the  norm  of  this  rock  lie  calculated  it  will  lie  found  to  lie 
as  follows.  The  cah'ite  is  considcreil  to  he  secondary  ami  is 
therefore  omitted:   - 

Quart/. I  .S(J  percent. 

Orlhciclasc A2-2i\ 

Alliite 4r,-M 

.\noilhite .").S4 

Corundum ..lO  " 

llyperslhene 2.(1!' 

Mafllielite 1  .:>!) 

.\patite .:!4 


r-uf~^r!Sir'Sui»>*^*f!r-'. 


il^r 


I'^i 


-'•'"  (.Uli.dl.KM.    SI   |(\  |:v.    ,    \\  V|)\. 

TIm-  |M,siti,m  ,.|-  tlic  r,,,-|<  in  ,1,,,  ,|uantitativ,.  rlMSMlic;,ti..n 
is   acc()i-i|iii^r|y    ;,s    lullows: 

*''='^-' IV,~ala.,... 

'  >iil<'i'  .')  ( •   .      I 

*  ariailMTc. 

\i:iu<i    1 V   ,  I.        I 

Niiic|inai'kii~c. 

Siili-iaiii:  :> |ii,K 

It  i.-  a  liialKT  ,if  ,|U.'>tiuii  ulictluT  tli,-  .-alrit,.  sl„,uM  |„.  ,,„,- 
si.loi-,.,1  a>  an  altcalinn  |,nM|„H.  or  as  rcpivsviilinj:  littl,.  iMchisi,,,,. 
nt    the   smrouMdi.iK   limcst,,,,,..    as   in    tho   ••as,.   „|-   ,l„.   ,„.,i|„.line 

'■■''"'"•"  ''''^'■'■' '  '"'l""-      II'.  .-'s  M1...V,..  all  ih,.  li„M"  l„.  ,uMsi,i,.re.l 

as    K.lon^NMjr  u,  ||„.  inacina.  tl.c  ,„,.k  ii,.s  „..,,■  tl„.  lin..  l„.,w,,.n 
I  lilcKioM'  ami  I'ulaskdsc. 

'""'"■  """!<■  "It!,.,  lock  that  is  t,.  say.  it>  a.-t.lal  ini„..,al,M.iral 
<-niri|),,siti,,ii      IS  tniiiMl  on  calriiiati.iii  to  l,<.  as  toliows:     - 

Oitlioclasc ■!-■>- 

AIMte 4T,.-,, 

AiMirthilc ].y-     ^7-M 

Muscovite i  -v         .. 

4  •  <  N 

I'Kititc         ...  ..  ,,., 

^l^iKin'titc ,..,,, 

.Vpatitc _.,- 

"•''•■'"■ i-m       ■• 

KM). (is 

Tins  panit..-.sy..nit,.  mck  la.les  away  into  th..  iicpliHin.. 
^y.Milf.  on  either  si,ie.  This  takes  plaee  l,y  the  disappearanre  of 
t he  .|uait/,  il  any  l,e  pivsent,  with  the  ronn.initant  increase  ,,f 
the  so,h,  lel,l,sp,.,r  at  the  e.xp-n.s,.  of  ih..  potash  l,.Mspars  an.l  the 
meivase  ol  the  pr,,po,t ion  ot  irnn-ina^;ii..sia  ..onstituents  present 
A  htil.'  M..ph,.|ine  also  appe:,rs  in  most  ,.as,.>.  .\n  alhiti,.  pha.se  of 
the  nepheiine  .syenite  thus  resuhs. 

'\y  trali.sition  of  the  granite  to  th,.  m.pheline  sveiiite  throii-rh 

tliis  alhitie  plias..  is  exr,.Mently  .seen  at  the  h.ealit  v  referred  to  , ve 

"amely.  lot  l.'(i.  eom-e.ssion  Ml  of  .Monmouth.  The  transition.,! 
.■ill'itie  roek  IS  ratlier..oar,se  in  srain  an.l  .lark  in  ,.,,i,Mir  with  ■,  f.,inl 
'■'■■hlish  tinjr,..  showing  on  t  h..  weather.-.l  sii,  fa.-e  a  littl,.  ne|,hel,ne 
an.l  in  .,ne  ,,r  tw,,  pla.-es  small  .-rystal-  ,,f  ....run.ium       Tlier..  ..re 
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iilsi).  MS  is  (il'tcn  tlic  c;\>v  in  tiiis  vnrictw  rather  iaijic  plains  ni  riiat:- 
iictite  scattered  lliriiii<;li  tiie  rocl<.  'I'lie  r(icl<  has  a  ijistiiict  t'oh- 
atioii.  ihie  chietly  to  the  a|>|iro\iiiiatei\  |iaiallel  ai  lan^eriieiit  cit 
the  liiotile.  Ill'  which  a   iarf,"'  airKimit    is  present. 

I'nih'r  the  nMcrnscdpe  the  ri)ci<  is  seen  to  cunsist  ot'  aihite. 
(irthdclase.  niicripcline.  ami  a  Httle  inicrdperthite.  with  nephehne. 
Iiidlite,  ami  cali-ite.  .\s  vei'\-  sulidrciiMate  cdnslitiK  nts.  ni;ii;tietite 
ami  apatite  are  pr<'-ent.  A  -epar.-iti m  Ky  means  ol  'i'lidiMet"s 
.-dhilidii  -hdUs  that  iliere  i-  alidul  eiuiiteen  times  as  iniicli 
alliite  as  pdt.'i>h  relil>par  jiresent.  The  nepiieiiric  is  sparinjjiv 
represented,  .and  is  alimist  whdlly  altered  to  a  tuiiiid  prochict 
ol  cdiiipdsitc  character.  This  varies  in  cdldiir  iVdin  liidwn  to  ;i 
liftlit  yellow,  and.  under  a  hiirh  power,  is  seen  to  have  a  radi- 
atiiifr  lihroiis  or  lainell.ar  structure.  The  index  of  retraction  is 
low.  while  the  interference  colours  var\-  from  oraii^re  and  xcllow 
in   the  filirous  to  oranjie  and    purple  in   the  lamellar   portions. 

The  liiotite  is  in  l.ith-sh.aped  individuals  of  a  Krowii  colour, 
with  stroiii;  alisorptioii.  a  'l.'irk  Imiwii  and  o  li^ht  Krownish 
yellow.  The  calcite  is  pre.-eMt  in  considerable  amount  ;inil  in  the 
form  of  laifie  >;rains.  each  composeil  of  a  single  individual,  im^liided 
in  the  nepheline.  or  lyinj:  lietween  the  other  constituents  of  the 
rock.  A  few  crystals  of  corundum  were  found  liy  carefullv 
e.Namiiiili};  the  exposed  surface  of  the  ro(d<.  The  amount  present, 
however,  is  small,  and  the  mineral  does  not  occur  in  the  -lides 
which    ha\('   lieen    picpared. 

The  transition  lietween  a  syenitic  phase  of  the  i;ranite  mass 
and  the  nepheline  syenite  is  well  seen  at  the  southern  end  of  loi 
1").  concession  \III  of  .Monmouth,  The  nepheline  syenite  here 
lia>  a  .vc/i/c/v /(  structure,  caused  liy  the  \ariationin  t  he  rel;Oi\e 
amount  of  the  constituent  minei'als  in  ditTer(>nt  streaks.  Some  of 
the<e  schhiriii  consist  cjf  the  red  syenite,  and  others  are  iiiter- 
inecliale  in  chaiai'ter  lietween  the  reil  syenilc  ami  the  nepheline 
sNciiite.  There  is  thus  represented  in  these  srhl-i  r(  n  a  complete 
1 1  an  sit  ion  from  the  red  syenite  to  tlu'  normal  while  orfire\'  nepheline 
syenite.  I'nder  the  microscope  this  iiiterine(liale  rock  is  seen 
to  he  (|uite  siinil.ar  in  ch.ar.acter  to  that  ahove  dcscrilied  from  lot 
•Jfi.  concession  .\  1 1  of  Monmouth.  The  alMte  and  pol.ash  feld- 
>par>  are  present  in  I  he  ratio  of  .aliout  ill  lo  I,  a>  shown  li\-  ,i 
separation  wilh  the  hea\y  miIuIioii.  The  alliile  has  a  specilic 
i;r,i\il\     of     s|i(;hll\      over  ■_'•():.',      .Nepheline    is    present     in    small 
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Mi.iouiit.  Tli<>  Liotitc  is  less  al.uri.la.it  tlian  in  lli..  mrk  fn.ni  l„t 
2o,  cimccssi,,!!  XII.  I, lit  .MX'uis  ill  latli-siia|iiMl  forms.  a  =  (|(.(.|. 
«iv,'iiisl,  h,-ou-n  a.i.l  C^^straw  .vcijou-,  Calcitc  is,„vs,.,u.  ...■••urnnir 
III  tlie  saiu.'  inaiiiKT  as  l.cl',,,',.,  and  the  same  access,, iv  c.,iistitiicMtr, 
to<,'ctli<T  with  a  little  pyiitc  ami  ziivcui.  aic  seen. 

The  iicphcliiip  s.veiiiic  wliicli  forms  the  hordor  ..f  the  mass 
has  a  (listitictl.v  foliated   structure,   ami   is  coarse  in   fi,.,:,,       |,  {^ 
white  to  (lark  .-rey  in  c,,l,,iir.  accor.iin,i;  to  the  |.ro|,(Mlioii  of  the 
iroM-inaKtiesia  constituents  which  it  contains,      h,  a  few  places.  ;,s 
for  instance,  on  lot  2:{.  .■once>si,,n  XI.  it  is  pale  pinkish,  owin-  to  the 

presence  of  a  pink  giescckitc-like  alteration  pro.luct  ..f  the  nepheliiie. 
The  rock  is  hy   no  means  uniform  in   composition.   Imt    ii>ually 
possesses  a  nulely  l.ande.l  or  schlirnti  structure,  which  conforms 
to    the   ,lir,.ctioM    ,.f   the    foliation,    th.^   iliffeient     srhluro,    heing 
marked   hy  a  variation  in  the  relaliv<>  percentaj;e  of  the  several 
miiKMals  pivsent.     Thus,  in  some  srhhWrn     the  rock  will   he  rich 
m  nepheline,  while  in  the  ad.iaccnt  ones  the  nepheline  will  almost 
or  entirely  disappear;     afiain.   their   may   he  a   variation   in   the 
relative  proportion  of  the  inm-nia.unesi:,  constituents,  which  will 
f,'ive  rise  to  u  change  in  character.      .\s  a  place  wher(>  the  n.ck  is 
locally  very  rieh  in  nepheline,  lot  iM.  com,.-  i,,,,  XII  may  l.e  cited, 
iht  nepheline  rord<  here  in  s,>meplaces  coniainin- much  mairnetitein 
huge  grains  .scattere.l    through    it.     Tlie.se   hands  ar(>  usually    of 
'■onsid..ral.le  dimensions,  being  .several    f<-<.|    to    many    var.js   in 
width,  and  of  course  are   not    sharply    defined,   hut     fade     away 
into  one  another,    alth.xigh    rather  abruptly.     Occa.sionally   the 
grain   of  the   rock    will    suddenly   l.ecome  much   coarser,  the  rock 
passing  into  a  pegmatitic  facies.this  being  most  comm,,n  in  those 
places  where  nepheline  is  .ibundaiit. 

The  nepheline  s\<.nile  from  five  difTerent  loi'alities  ,„,  the 
liami,  repre.sentative  of  the  chief  types  occurring  in  it,  was  studie/l 
ini.roscpic.ally.  These  localities  were  the  following:  Lot  l(i 
'■'"i.T-Moii  IX,  lot  24.  com-rs-ion  XII,  lot  27,  concession  XII.  lot' 
-M,  coiice.s.sion  XI,  and  lot  Is,  con.'e.>i,,n  \II.  Thev  will  be  c,,n- 
siclereii  in  this  order. 

X</:h,/nir  si/nnl,.  M ntiilKnitll .  lot  |(i.  ,v.//r,.«/f.»  IX,  -This 
represents  the  aibite-iich  phase  of  the  r,,ck.  being  v.m'v  rich  in 
Mlbite  and  poor  in  nepheline.  It  is  taken  fr.im  the  east  .side  of 
Ilie  road,  between  .M.^Cues  lake  an,l  Hotspur,  .•ib,,ut  one-third  of 
the  way  .south  of  the  northern  limit  of  the  b.aml.  It  is  coar.se 
m   urain.  and   i„,><,..«t.<  ..,  distinct    ftiliatioii. 
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I'lldci'  tll<'  lliicl'o>cii|ie  it  is  H'cii  to  have  a  liypidio- 
inorpliir  stnicturt'.  and  t(i  cuiisist  of  the  fdlldwiiij;  iiiiticials:  - 
Alliito.  iiiicrocliiic,  micrdpeitiiilc.  iicpiiclinc,  Icpidcinicianc,  iiia;;- 
iiftite,  and  calcite.  In  xmie  icw  si-hli,  n  n  a  dark  frrccti  li(p|iil,lciide 
(pr(ilial)ly  liastinjrsitc)  icplaccs  a  puiticm  of  the  l.iiilitc  Alliitc 
ami  IcpidoMiclaiie  arc  the  cliicf  curistiliicnt-.  'I'lic  alhitc  i~  well 
twinned,  and  imist  lie  a  variety  appioachinj;  the  pine  soda  mole- 
cule, as  it  ha.s  a  specilic  v;ravity  ui  L'-lilS.  and  >liii\vs  a  in;i\iiiimii 
extinctiori  a<;ain>t  the  line  ot'  the  twinnins;  l;iiiiell;e  (if  I.')".  In  a 
.single  .slide  a  lew  i;rains  .havins;  an  exliin-iiipii  as  hii;h  as  I'd  were 
<iliser\-ed.  sliowinj^  that  ;i  pla,u;ioclase  simiewhat  nmre  liasie  than 
alMte  is  also  occasidnallx-  |)resent  in  X'erv  sinall  alnmint.  The 
mierodine  presents  its  usual  character-,  and  i-  t'rei|Uenllv  inler- 
j;i-iiwn  with  alhile,  I'orniin;;  niiciopert  hiie.  The  nepheline  i-  in 
the  tiiiiii  of  lar^e  inilividuals  sinnlar  in  -hape  and  diirieirsi,,ns  to 
those  of  the  alliile.  Sni.aller  individuals  of  it  .are  sometimes  seen 
to  he  included  in  the  all>ile  while  \i\  other  cases  il  include:-  indi- 
viduals of  alliit<'.  h  IS  \ciy  fresh  and  free  from  aller.alion  pro- 
ducts.     The  lepidotnel.-me   is   the  -.■ime  <l,-iik   l.rown.    hiirhh    pleo- 

chroic  variety  ot  hi  otite  a  heady  n  lent  i(jne(l  as  occur  riiiu  in  I  he  t  r.'Ui- 
sitiiinal  rock  lyin>i  between  the  uranile  and  the  liepheliiie  syenite 
and  has  the  form  of  short  lath-.  A  liiiht  coloured  vellow  mica 
i.s  til.sd  present  in  smaller  aini'unt.  The  cilcite  occiii-  in  larire. 
.■^insle  individuals,  often  of  a  idimded  form,  sometimes  enclosed 
in    the   feldspars,    nepheline.    or   lepidomelane.    hut    usuali\-    Kin^ 

lietweeii  the  other  ( stituelits.      Tlie  enclosini;  mineral-  ,ire  .|uilc 

tresh,  while  the  calcite  shows  no  sii;iis  of  sccondarx  oiiuin,  Thi' 
mairnetile  is  in  lar;;e,  suli-anf:ular,  or  more  or  less  rounded 
grains.  Thei-e  seems  to  he  n<i  deliniie  onler  of  succission  in  the 
ciTstallizalion,  sccinji  that  the  various  minerals  enclcjse  anil  pene- 
trate one  allot  hei-.  The  lepidimielane,  Imucxci-,  has  a  much 
better  form  than  the  other  cmr-tituent-,  and  would  thus  seem  to 
have  ci\  stallized  earlier. 
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All   :iii;ily.-i>  ,,r  tlic    Im.titc-licaiiiiK  v;,iictv  i,t   tliis  ii<-|ilicliii(. 
syiiif  uas  ,i,,hI..  I,y  M.  F.  <  ,,.uuh:  U.A.S,-..  ;ui,i  «av<-  tli..  toll„vvinj; 
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Oitlioclasc. 
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Magnetite.  . 
A|iaiitc,  .  .  . 
•alcilc.  .  .    . 
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Tlic  lock  has  thus  the  fcllowiiif:  |„,sifi,,ii  in  the  (|Uaiititative 
('l;i.-<ilicati<)n  :    - 
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(■hi^>  II.  .  . 

(tl.l.T  (i     .  .  . 

|{.-iii-  _'.  .  . 

Sill>-r:iriu  I, 


I  lii<:ilarjc. 
Niil  ;;;irr. 
K»-f\;i~c. 
li-IA...,-. 


Il  tiic  cajc-itc  lie  !c^:ii(iiMl  :i~  i  r|.ic-cril  irji;  iliclu~ii>ri-  i;iii.| 
roa-iiii-  will  1.1'  LLi\rn  Ini  tliu>  c.ii-Hlri  in;;  il  later  i>lM  llio  im-L 
\vill    lie   jii-i    nil    ilic   line   l.ctwcrii    r.--c\ii-c   anil    I  .am  ilaln-c, 

'I'lir  i-alciilaliiili  ii\  I  lir  1ih"|i'  n\  llic  vurk,  tliat  i-  \<>  -aW  llir 
|irii'cnl  ai;c  |ii<i|>.iil  mn  n|  tlic  iiiincr.ai-  arliiallx  |iii'~c>iil  in  il. 
I'aniicil  lir  nia'lc  \villi  ;il  i^nliHr  aiciiiar\,  -ilicc  1  lie  |ii('ri~i'  rniii- 
|Mi-.iii(.n  III'  liuili  iiiii-a-  nir-cni  i^  nut  Isnnwn.  If.  ImwcMi,  tin' 
lliic;i~  !ir  lakcn  In  lia\r  I  lie  ~ainc  .•i\ciai;i'  ci  iMi|ii  i~il  Ion  :i-  tjic 
lc|iii|nniclanc  ti'iiin  ll.c  nrpliclinc  syenite  of  {.itrlilicM.  Mi'..'  i-\- 
(■(•|il  thai  nni'  |ii'i-  i-i-nt  ni  .aluniiiia  ii-|i|.iri'~  .-in  r(|iii\  .licni  aiiiuunr 
III  ti'l'lir  ii\ii|c.  a-  i~  I  iri|i|i'nll\  I  lii'  i-.i-i'  ill  I  lir^r  niiiirial-.  I  hi'  Iiim.Ii! 
will  Ipi'  a-  t'ii||(iu>: 


(  )it  liiM-la~c.  ,  . 

.\lliitc 

AiKirt  liitc.  . 
\('|ili('liii('    ,  .  . 

Midtilr 

I  nill  iilr 

.\|'aliti' 

Cali-iti' 

Wairr 


■  I    pel    cent. 
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'I  lii>  UIM'S  a  |ilai;iiirla>c  nf  tlic  all'ilr  .-riic-  lia\  ili'j;  a ''i  ini|i(  isi- 
ti:in  .\li|„.^A(i  I  uhicli  is  the  jn  i.|i|.i  riiiii|iii>it  imi  a-  -linuii  liv  tin' 
'lliiiuli'l  sc|)arali()n.  I'lir  cinniiiisitiipii  a>~ilinci|  I'm-  lln'  iic|iliclinc 
is  thai  lit'  the  ni'phi'linc  nt  the  I  tiini;:iiniiiii  ik"  clinc  -Xi'iiUc. 
the  anaivsis  ol  which  i<  i;i\cn  I'li  |i,mc  _':>li.  '1'  airaiiiirincnt 
III'  ic-iilt-  h'.ixc-  .111  excess  ut'  |.2.",  pei'  cent  uf  lin,  alhl  .a  tlelicit 
lit    I- 411   per  cent    nt'  ferric  nxiije. 

.\n  analv>is  of  the  dark  iimwii  ui'  Mack  niica  pre-^ent  in  the 
pick  is  ;;iveii  nil  pa};e  -l.'i,  in  tiiat  part  of  the  repnrt  i|r>aliiig 
with  the  iniiR'ials  I'miinl  in  the  iipphcline  syenites. 

'H'lll,  Ills,  r  S.  (;,.,,!    Survey.  |..  .'I. 
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•"•■alitv  IS  -IK  Mulrs  Murth.-Mst   .,f   th..   |M,ii,t    in„„  ^^  l,,,-!,  tl,,.  n..'k 

J'"*  '''■"'•'•'' "■•'^'■I't^-       l.aM,l,>~ituaI,..|,,n  t  !„■  >,■„„.■  >nl,.  „f  t  h.. 

KlaiMt..  Mia>s.  I,  i„.l,,„jr,„,  ,1„.  ,,„.,.■  alhit,.  laci.-s  of  th.'  lu.-k 
atnl  issusiMiilartotlK.,  I,,.,,,!,,.  I(i.  ,-u„.-..,>i„„  I X .  t  Imt  no  .|„.,.i,| 
iL-M-nptio,,  IS  r.M|ui.v,l.  ln,-lus,o„s  ,,1  l,o,l,  n..|,h,.lin..  :.n.|  all.itP 
wen.  ol,s,.rv<.,|  in  the  Motif  of  ,l„s  ,o,-k.  \  f,.„  rrv.tMls  of  co- 
run.liin,    wnv  fo„n,|  WMtl,..,-,.,!  ,,,,1  fion,  th,.  Mirfa.-..  at  on,-  plar,- 

'II"'    M(.|,lu.lin..    svcnit.-    a>    ,i..v..|,,|„.,l    on    i| aM    .i,|,.  of 

ilu.  Kiatiit..  o|,,,os,t..  to  th,.  hist  o,-.-uir..n,.,.,  „ain,.|v  on  l,,t  ■>! 
c<mrv^s,nn  \l|.  is  also  i,|,.nti,-al  in  .■hara,t,.|-.  an,|  n,..,it.  no  .,„.,.ial 
.le.s,.n|,tioM.  It  is,  how,.v,.r,  ,ath,.r  lin,.r  in  j;raia  an,|  >on,..uhat 
ncliei'  ill  liiotit,.. 

X,I>I„U,„  s,„nilr.  M<„n„oafl,.lnrS.',.r.    .,■,,,;„„  \/,      Th,. -ranit,. 

otilot  J4ofthis,.oiK.,.ssion,ssu,.,. l..iiatth,.nv,.r.o„th,.|,iM.of|ot 

2.!.  l.y  a  .i..v,.]o,.ni,.nt  of  th,.  alhit,.  fa,-i,.s  of  th..  n,- ,h,.iin,.  >v,.n,t,. 
Ilk.'  thos,.  al.ov..  ,|,.s,Til„.<l.  On  .To^sinj;  tl,..  nv,.|-  this  l„..rin.  ,0 
SMou  n,.pli,.hn,..  and  ,|,.v,.|o,,s  int,.  a  ty,,i.-al  n,.,.l„.hn..  >v..nit,. 
vvhirh  IS  s,.,.n  ,„  jrreat  cxposuivs  aloii-  tii,.  r,,a,l  uhirh  h,.,-,.  no.scs 
tl«.'  WMlth  ,.f  th,.  haiul.  a>  far  as  lot  L'O,  «l,..,,.  it  ,.,„!>  a-ain^t  t  h,' 
Kfoaf  Im.Iv  ot  .-i-ystallin,.  lin„.ston,.  which  Im.himIs  it  on  th,-  u,.-.f 
It  ha.  th,.  usual  .vr/,//.,v„  st  nu'tur,.  an,|  a  parall,.!  aria.,;;,.ni,.nl  of 

Iho   .•<>nstitu,...ts.    stivaks    ,i,-|i,.,.   atui    , ,-,.,■   i, pl„.|„„.   alt,.r- 

":«tnis  w;tl-.  on,.  ati,,th,.r.  I,ut  ti,.,,li,.hno  oft..,,  n,ak,..  „|,  fn„„ 
"".■-th,,-,|  to  on,.-|,alf  of  ,h..  n„.k,an,|  so>.„.tin„.s  is  ,„..>,.„t  in 
"lU.-h  -,,.at,.,'  |,io|.,„tio„.  It  is  nsiiallv  n.a,s,.  in  .r,ai„  l„n 
nc-rasionajly  tl„.  ..onstittu.nt  ;;,aii,s  I,,.,..,,,,,.  v,.,y  h,,-,..  ivac-hin- 
:i„   i,,fh   Of  i,,,,,.,.  in  (iiai,„.t(.,-. 

rn  I..,-  th,.  n,i,.,-os,.,,p,.  th,.  n„.k  is  s,.,.,,  t,,  I,..  ,.o„,im,s,.,1  .,f  th,. 
s.',n„.  ,-o„st,tu,.nts  as  thar  la.st  ,l,.s,Til„.,i.  th,.  following  n,in,.,als 
l'e,„!;|,r,.s,.„t:  Ajhit...  niioi-o.^lin,.,  son,(Mi„t  u  in,„.,|  f,.!,is|,ar  (proK- 
alily  o,tl,o,-las,.),  n,i,-n,p,.,.t|,it,.,  n,.pl„.|ino.  l<.|,i,loni..|ai,(.  „,a-net. 
itc,  an.l  ,.alc,t...  A  f..u-  littl,.  in.livi.luals  of  zi,ron  a.v  so„i,.,".,„.s 
"■'ti''<''i.  All,,,,,  aii.l  nopholino  niako  „p  th,.  mass  ,,fth,.  ,o,-k 
thooti,,.,'  nii,„.fals  h..injr,|,iitf.  suhonjinato  in  an,nu„t  \  stiik- 
H.R  t,.at„n.  of  ,im,.h  „,■  ,i,i,  ,„,,,  how,.v,.,..  is  the  alt,-n„,o„ 
f"  wl,„.h  most  of  tl„.  n..ph,.|in,.  has  !„.,.„  s„l,j,.,.,...|  (,n 
th,.  t,vsh  f,-a,.tu,v  this    alt,.,,.,!   n,.ph,.li,„.    has  a    ,,iMk    tinj:..    a„.l 


miller  th,. 


'ni..,-.,M-,,p,.  It    i-   s,.,.,,   t.,   hav,.   I,,.,.,,   .•onv,.,t,.,l   into  a 


turi.i.l    n,at    of    alt,.,atio„    p,.o,|,„.ts.      j'lnk    alt,.,'alion    p,o,|n,-ts 


mmmm. 
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(leefM-r  in  r,,\i>\]f  luit  >>i  very  .siiiiil;ir  cIimi  ;Ht('r.  Ii;i\c  Ijccii  uhscivcil 
III  the  iiciilicliiic  >\cnitc  (if  tlu-  tnwiisliip  <.f  Mctliucii.  iiiid  other 
[)iiirs  (it  this  :ii(';i.  The  ;ilter:iti(in  (■(Umiiicih-cs  aldiii;  ciacixN  and 
(•leav:i(,'('  phiiifw,  :iiiil  f,Mes  t'(iiu;inl  iintii  the  whdlc  iihli\  iiiu;il 
is  coiiiplctfly  altciiMl.  The  :iltci:iti<.ii  pKHhict  i-  .i|'  (■(unpdsitc 
;'ii:iractcr.  It  ci. mains  a  niincral  uith  hii'h  ddiiMc  icliactidii 
anil  lather  high  index  nl'  ret'rai-tinii,  and  pusM'ssint;  a  Sdinewhal 
(ilifdUs  character  which  is  iinatTecled  li\  acKJ.  'I'hi-  is  pml.- 
ahly  iiiuscdvite.  \»dciated  with  this  in  I  lie  ai;};regate  are  nthei' 
niiiierals.  wlijcji  are  pinlialijy  l^adhll  and  caiicnnite.  An  anal.\  >is 
(if  til"  closely  similar  iiuiterial  fniiii  the  town-hip  df  Methiieii 
shows  tiiat  it  has  the  same  chemical  composition  as  tlie  aKKieiiate 
known  as  j^ie-eckite  (>ee  p.  -.".Iti).  wiiich  is  a  coinmnn  alteratnin 
pi'dilm-t  of  ne|>lieline  in  other  part>  of  the  world. 

.\i  /ilu  lini  sill  iiih  .  Ill/  \s.riniri  ssiiiii  I'//.  'riii>  localit  \  is  near 
thee\treme  xiiitherly  end  of  the  neplieliiie  >yeiiile  hand,  the  -peci- 
mens  lieiiifr  c,,l|,.,-t,.d  on  the  >oiith  side  of  the  Moiick  load  where 
It  crosses  this  lot.  The  ruck  is  rainer  coal>e  in  iriain  with  a  rude 
f(jliated  structure,  and  is  dark  in  colour,  lieiii!.'  ri(di  in  iron-ma,!<- 
liesia  constituents.  Little  red  -pecks  can  i  ic  -ecu  duttin.u;  ;  he 
fresh  surface  of  fracture,  and  coii-i-tin.i;  of  the  altered  ncplicline, 
'riiis  mineral  is  not  very  aliiindant  in  the  rd(d<  a-  a  whole,  hut 
occur.-,  in  large  inas-e-  in  ceitain  coarser  grained  srlilicri  ii ,  where 
it  i-  often  associated  with  zircon  crystals.  Iniler  the  micro-cope 
the  vnck  i^  seen  to  he  composed  of  the  following  mineral.-:  - 
.Mliite,  microcliiie,  micropert  hite.  nepheline.  ha^t  ing-ite.  hidtite, 
calcite.  with  a  little  acces-or\  apatite,  and  an  occ.aMoiial  grain  of 
pyrite. 

'1  he  teldspar>  liaN'e  the  >aiiie  characters  .a-  those  occurrini; 
at  the  otiier  loi'alitie-  on  this  hand.  The  micidpeit  hite.  Iidwe\cr. 
is  relatively  al'undaiit.  heing  prex'iit.as  -hnw  n  liv  a  Thoulet 
>e|iaratidii.  in  alioiit  the  propoitidii  of  :>  to  4  as  compared  with 
the  alhite.  The  alliite  has  a  s|ieci.':c  graxity  of  ahoiit  2-(iL'.  most 
of  it  heing  slightly  lighter  tiiaii  this  and  some  slightly  heavier, 
showing  that  it  repre-ents  the  nearly  pure  alliite  molecule  The 
nepheline.  which  is  piesent  in  coiisideral.le  ainoiint.  is  for  the  iiio.si 
part  altered  to  an  aggregate  si;iiilar  to  that  ilescrihed  in  the  dccur- 
rence  m.  hit  2-i.  concessidii  XL  The  chief  dilfei-eiice  Let  ween  this 
r<K'k  and  those  fidiii  the  nther  Idealities  is  the  replacement  nf  the 
mica  liy  hornlilende.     The  rock  .still  contains  a  little  liiotite.  liiit 
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the    li..inl.|ciii|c    |.|v]Mii:,|r,,ii.-    \.     \     l:ir«cly,    in.-ikiiiL:    mmc   n|'    tlic 

■  llll'l  .•.■ll-liru|.||l-  i<\'  lllf  II  rk.  ,  i-  a  ,||'<'|.  nrr-CM  \;illfl\.  \\liii-li 
I-  ('L.-flx  mIIiccI  til.  if  linl  |.|ciilir:i|  with  tlir  \:iiii-t\  li.-|-t  iiiir-ltc. 
uhli'h  lia-  lii'Cli  ilc^cijlii-,  li.ilii  the  lic|ilicliiic  -\i-iiilr  nl  the 
tn\Mi-l,i|i    III'     l»iiii!;:imiiiti.       h    ..rciir-    in     ii\  |iiilii.ini.r|iliii-    Imiii^. 

which    i.iT,M-ioiiall\     -h.iu    a    ^ I    hiAaizmial    uiithiii'   mi    tiif    l.a-al 

■icciiiiii--.  anil  |„„M>>-  -iiniiir  |ilciii-hriii~iii  aihl  a  -iiiin;;  ili-pi-isi. in 
of  the  iii-iTliin-.  C  ami  b  ale  ilci'|i  i;i(.cn.  il  i-  lii;ht  irii'cni-h 
M'll'i"         The    ali-iii|itiiiii    i~    C       b-   a  an. I     I  hr  cMinrti.in   aii;,'l«' 

i'    ■'"  .       I  III'    lalrilc    I-    iMiI    aliuinhillt    alullhi'    thin    !  11,11-  niii- 

t:iin    nil   "lull  mi'  iiinlri-  the  inii-ln-cupi'. 

Ill  '111-  liiiil>  111  nf|ihcliiic  ami  alkali  -vcnili'.  (■i,nnii|iini. 
w  iiii-h  I-  -II  iiii|iiiitanl  a-  a  riin-titiiciii  nl  I  hi-c  ruck-  III  liian\  |ilnf- 
cl-fw  hiTc  ill  ihc  aica  ciiM'icil  l.\  tlii-  iv|iiiit,  ha-  nuuhcrv  iiccli 
I'iiiihI  a-  \<i  il.  uiiil.alih'  aiiHMiiit.  It-  pic.-cmT.  hnwcvci-,  Wa- 
'i<''"  li''i  l'.\  l>i.  lialliiu  III  the  ajlutic  pha-r  uf  tin-  nc|ihcliiic 
>M'iiilc  iiiiiiliiiinL;  the  iriaiiitf  mi  the  '.m-i  -iijc  ul  lut  _'(i,  cmici  — imi 
\\\  III  Mminimith.  amjliy  I'luf.  Miller  mi  lut  |.">,  1  uiicc- imi  \  III . 
ami  liil  _'S.  ciiHc,.— inn  .Mil,  ami  al-u  at  a  |iiiilit  a  little  ue,-,t  nt 
Iliil-)mi-  |)ii-t-iillice.  where  the  rnail  lUiiiiiii;;  l.i  the  muth  leave- 
tlie   Ml  nick   mail. 

■|  heseciiml  ;;iiiii|iii|iicciiiieiice~i  i|iie|i|ieliiie.<\  cMite  in  thetuuii- 
>lii|Mit  .Miiiiiiiiiuth  cmi-i-t-  of  a  lenticular  >hM|MMl  iii.a.—  iiccu|i\ vijr 
|iortiun<  (if  lot- <.t.  in.  11.  ami  l.'.  ci  nicc^imi-  \"||  ami  \' 1 1! .  tn- 
,;;etli"r  with  -everal  ilike-  nf  the  -aine  rm-k.  riitliiiir  the  liiiie.-lmie- 
aliiiiit    a    mile   further  smith  mi   cmices-imi   \' | . 

The  iie|iheliii('  sveiiile  cinistit  utiii.'r  the  tir,-t  iiieiif  imieil  iiia» 
lireak-  tlirmmh  the  crvstalline  liiiie.-tmie.  of  which  it  hiihU  iiiaiiv 
iiiclu.s.mi-.  These  iiicluiloi!  inasses  n{  the  liiiiestmie  are  ci.aise|\- 
cr\staliiiie  ami  h:t\e  v:ifi<ius  silicates  i|eveli)|iei|  in  them.  The 
cmi-litiient  miiiiiral-  nf  the  iie|ilieliiie  s\ciiite  have  tlie  a|i|ieaiaiice 
111  iirnwinu  intii  tlie-e  nia— es.  It  iiiinht  he  suppu.sed  that  the 
limestmie  w.is  in  cmirse  <■>  ■  hitimi  li>  the  in:  ;iiia.  lnit  there  is 
mi  siirn  ul  an  increase  uf  liiiie-lieaiiiisr  silicates  in  their  viciiiitw 
liir  while  in  smnc  jiLaces  the  nepheliiie  -yeiiitc  near  the  cmit.act  is 
rich  in  hastiii^'site.  el.-ewliere  alinut  the  liunler  of  the  mass  this 
ami  the  uther  dark  initi(>rals  wlii(  li  liolil  the  lime  .ire  ahseiit. 
'i'lie  liiiie-lieai'inj;  mineral  scapolite  in  this  (iccurreiice  is  cnm- 
fiaiati\cl\-  rare,  ami  this  apparent  replacement  uf  the  limestm.e 
liy  a  nepheliiie  sxcnite  which  itself  is  pinir  in  lime  is  a  plieminienmi 


(,l.ill.M.,\     ,,|.-    II  Vl.||.l|.|(i\      \Mi     lu\.   Kill!      \l:l,\',     MM.       .'(i!t 

srcu  ill  ;.ll  |iart>  Ml  til..  .|i>tiM-t.  a, 1,1   will   1...  f.-lrnv.!  Im  :m:,iii   ii,  rlie 
iri'iicial    ivinaiU-    mii    llir    n.-phclli-    -winti-.   m1    tl,,.    u  |,m|..    ,,ii'a, 

Oti  i|„.  wcatli.Ti..!  -Hilar..  Ml  I  III.  -xciiil,-  III,.  |iiim.-!m|i,.  t'lay- 
inc'iil-.  uliidi  aivllia-kix  ^-atli.t..,!  I  hiMiiijIi  I  li..  n<rk  in  iiiaii\  phi. •(■.-. 
aii.  .ii»M|\i..|  Milt.  ||.:ivilii;  lilil,.  pii-  all.!  .'avitii.-,  ihIm  u  liirh  ili(> 
ill'll^  l'l".'l"  "I  'I"'  !H.|.ll..|lll.-  ,,ti,|  Mill,.,'  rMliMllll.llt-  Ml  ill,.  ,M.-k 
|>r,ij|.,.t.  .,(1,  .ill   ru.li.  .■|\~laliMma|,|||r  |mi  ,,!-. 

The  n..plii.|iM,.  ~\,.iiii..  i.M,|\  lia-i  a  iiiarlM.il  iMlian.m  ,ii  l;h,.|"I,. 
still, .tur...  aii'l  I-  III. .filial-  in  .■miii|-m~ii  imii  ,  .-mii-i-i  inir  ,,\  .,  .,.,1,.^ 
MllliH-k  I. all. I-  ,,r  >-•////,,, /,  iiiiiiiiiii;  |,.ii,i||,.|  tM  Mil,,  all  niu-i  an. I  I., 
till.  -I  iiki.  Ml  I  h,.  -I  I II.  it  111' li  111;  liiii,.-iMii,.-.  Smiiii.  m|'  I  Ii..„-  -,■/,/;,  ,,  „ 
■  iiv  v.. IV  lii-lil\  i,.|,U|,allii..  an. I  IimM  :,iii  lntl,.  i„.|.li..|in... 
^'"'■'i  '"  '■!'■  ""-I^.  I;mui.\i.|-.  i-  ii,-!i  in  n.-pliclin.-.  ulijlc 
'"    -"UK'    "'    It     lii-plii-lin..    ii.fla.-..-    ill..    I|.|.|-|,ai     alniM-i     ..iiiiii.h 

Hali.l-.    as    inii..|i    a-    -l\    l.|.|    m   \vi.|llii.aii    1...    f.iuii.|   vMn.li  ,-. 

aliiiM-t  i.\..|ii~i\-..i\  Ml'  iii.|.li..|in..,  uitii  -Mill..  Ii..inl.|..||.i...  I  -ualh 
th..-..  |,Mi-f-  .11-  uiiii.|i  a  ..  lii-h  in  iii'i.lii.|ini.  |.,,ni:iiii  ,,Nm  ii,;|..|| 
'i"i'iil'''''i'i''.  ""'■'!  a"...-ial...|  'Ailli  iv.l  nanii-i  m  -iil  „  ,|-,|iiiali. 
Mill. nil.'.  i:iH.Hii..ri.  tlii.\  ,.,,n-i-t  Ml  iii.|i|,i.|ini  .111,1  ,-,n,|i...  Ill 
tlic  lall.T  \aiii.iy  -iiiall  in,li\  i,|ii.-iU  ,,i  u  I, it,,  ma-.-i  -,,ii|..!  nn,,,  m,.,.,,,', 
wlii.-li    |.\a.-ll\     |-(.>|.|iiI,||.    ill,.    .-lA-ial-    m1     i.    .    iiiiii,.|  ;,|     u  l||,ji    .,iv 

l..|-ini..l  \i\   'lie  r<.|ilar(.lin.|ii  ,.|  ,-,.i  iiii,iiiiii  in  .,ii |,,,|t-  ,,|  ,  l,,.  .,,,.., 

TIk.  Iiiulil\  t'('|,|>|iatliii-  t\p,.  ulii..|i  I. -..nil, I,.-  ill,,.,.  .■|||,.,.„h  ,1..- 
s..ril,..,i  ,|.,..-  iiMi  |-|.||iii|-(.  tuiiliri'  iiii.||tiMi, .1,111  ill,..,.  t\pi,;il  \  aii..|ii- 
ill  \vliii.|i  n..pli..|iiii.  is  111.,!-..  a!,i|lhlalil  lia\..  I.n.ii  -..l..,-i..,  i  i,,|  -pi.,.|.-,| 
-lu,|y. 

.V, /.//-/,.,..  <ii,i,;i,,   iini-i,.<ii;,,  ,,f  M,,„,„,n,iii,i,,i   II,  ,■,,/„., v,,,,,„ 

I  ///,  -il-'ii--t  v,-iii..|\i.  Till-  ri.|i!-|.-..|ii-  ,-1  la, 'I..-  ri.-h  in  i  r,.ii-iiiai:- 
ll..si:i    ....n-litili.iil-.       h    i-  ..M.-ii--,.    ill  main   all, I    ,lalk    in  ,■,.], .:ir,    :ii|,| 

l'""S|.>s(.s  a<li-iiii..i  Lrni.i--i..  ~i  nii'riii-... 

I  11. let-  till-  iiii..|-Msi  Mp..  It  i^  .,,.11  iM  , ..,11-1.1  Ml  n..pli..|ini.. 
all, II...  Ii.iriil.lcn.l,..  aii.i  .■..{..ii,..  with  ,-i  -:ii;,i|  ain,,iinl  ,.i  .^p.atii,. 
a-  an  :i.'..|-.-..i|-y  ...iii-l  it  ni'iil .  Tli..-.'  ininriaU.  wiili  1  li..  ..\,-..pi - 
'""  "'  ''"'  .il'.-ilil...  aii.  all  in  l..ir,tr<.  in,li\  irln.-iU.  .,ii,|  lik,.  ,,,,,.1 
"t      till'      li..pli,.|iiii.     .\|.|iit|..     Ml'     tlii-     .iic-i.     iiav..     a      .liMiii..ti\.. 

sti-U.-tiir,.  ulii,.|i    appi..;i.-li|.-     tli,.     allMl  1 1,  ,iii,  ,i  plii...       .\ i|,,. 

inilicials   have   .-i    ^,,,,.1    i-i-y-l  alliii,-    Imiih,    I, lit     ;,11    lia\..  a    !i.ii,i..|i(.\ 

t.i  ......111-  with  iii.iiv  ..I-  I,--  n,iiii,|,.,l  ., nihil,..   ,.,,,,1   t,,  ,• a;:'.iiii-t 

"111'    .■uiMtlii'i-    in    ..iii-\|.,|    lini...        in. -hi. i., IK    ,,1    ,,ni.    nniiriai     m 
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aiiipthcr  ;iti'  (oiiiiiiuti.  iiK  very  ilflitiitr  onln-  ni  -iiccc>sii(ri  i- 
(iIimm-vmIiIc  in  tlic  en  <t:illi/.:iti>iii.  In  tlicM-  if>li<-cf-i  the  -tnn-t  iitv 
;i|i|iin:ii'li('s  the  niiis:iic  rh;ii',i<-li'i  (  li;irMctcri-lic  uf  t ln' iiictaii,  'l*- 
liic   iipi'k?;  iti  wliicli  cdiniili'tc  k-cia  ~t,illiz:itii)ii  li:i'  tiikcii  |>lai'<'. 

Till'  iic|ili<'liMc  I-  ii-iimI|\  i(iii-ii|ri:ilp|\  altf'icil  ti>  .1  \cry  Cmc- 
ttruiiK'ii  turliiil  .'il^ii'^alc  rcMMriMiiii;  k:iip|iii.  alllii  iifrli  in  plari's  it  is 
(|ilil<'  trcsli,  ami  <lii)\\s  it-  u>ual  (>|ilii'al  |ii'itiritii'*.  It  I'lfciuclitlv 
Imld-^  tdiinilcij  inclusiiiii^  nt'  allnti-  alnl  nt'  i-aicitc.  'I'lii' alliitc  i- well 
tuinncil  ami  pussj's.-cs  the  u~ual  cliarac-lcis.  'I'lif  h<iilililt'tii|t'.  it  nut 
lia~tin^sitc,  is  a  \alicl\  «-iii-t'l\  fc-rniliiini;  it.  It  i~  liocp  jiicrn  in 
iMilmir.  looks  Mark  un  the  t'rai'inrcil  suilaif  nl  the  I'ock.  aiicl  is  the 
most  aliunilani  c-onstituciit.  .\ltlioui;li  the  lock  is  -o  lia^ic  it 
contains  no  iioii  ore.  uhicli  i~  clM-wlicfc  cuiMnioii  as  an  acccsxirv 
consiiiiii'tit  in  sucli  rocks,  'riii' caicitc,  as  nsual,  occurs  as  roiiiulfil 
inclusions  in  the  alliitr.  iicplicliiic.  01  hornlilcniic.  or  lillina  spares 
lictwrcii  the  grains  of  tlicsi-  tiiincials.  No  niicrocliiic  nor  tiiic- 
ro|icrtliit('    is  present    in    the   sections. 

.\ii  analysis  of  tlie  lock  liy  I'lof.  .Norton  li\ans  ,n|io\\>  it  to 
have  the  following  coni|)o.sitioii: 


SiOj . .    •  A'-\->'i7  ]'<  rceii 

T\0, -Ts 

.\\,0, liO-'H 

IW), :!-ol 

I'oO ^-1)1 

Miu) -d^ 

CaO 7-:!7 

MgO \-W 

K,() 2--2r, 

Na..()     t>-7:{ 

IMK  -11 

CO.,' 2-:;: 

11,0 2-oJ 

99.77 
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(.Kul.ricv    (,|.     IIM.IIll   I1T..\         VI.     llWilii.lT      \U.    \^,    >,\l, 
'I'hc    liiiriu  111   the   r.icl^    uill    then    lie  :i-  l.iHnu,:  - 


<  >llliiiclaM' 

All.itc 

Aiiiiitliilc _M|.Ji| 

N«'|iii''liiic I!i.|i:; 

•*livim. 11). -s 

lllrii'iiilf .  I  .-,j 

M.i;:iicfit(' .">■  Id 

■M>:'ti"' .:!1 

( '.■ili-ilc "i-  41 


l.'-7'.>  |M-r  ci-tit 


Walci. 


'.».  -07 
2-r,J 

!l'.t..")!l 

il>  iHi-itiiiii  ill  I  he  i(ii:ilititati\c  c'la>~ilic:it|ip|i   will   l.c;— i 

<'l:'>-  III I).. -ilalic. 

Oi'lfl-  •'• Xol-iiarc. 

'^■"1^'  - l-;ssc.\asc   (vci-\    iii-ii'  Salcnia.-ci. 

SiiK-iaii;;  4 l-isscNnsc. 

Its  iiiimIc  III-  actual  I'lliicialojjical  (■(iiii|io>ltiiHi  is  as  toll.ius: 


<  »ifli(M-lasc. 

All.itc 

Aiiiiitliltc.  . 

Nl'plK'llllC     . 

Kaolin,  .  .  . 
HuriiMciiilc. 
Apatite.  .  .  . 
Calcitc 


-'•_'• -.'7 

Mm 

l.-.-ftl 
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'2-~S   p(.|-  rem. 
2()  •■_':! 


\Vat( 


■■','.h 
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•IS. 
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■10 

!Mt-(U 


\<liliih)i,  x;/,)i''/i,  tninishi'/)  iij  Mniiiiinitth.  lot  il,  r,,i,n<xin„ 
I  ///  (Socd'i.l  vai-ioty).  Tho  sci-dikI  variotv  which  was  cxatniticl 
IS  ntio  111  which  the  nii  k  is  liclicr  in  ncplu'liiic  and  |)(hpi',.|-  in  jn,n- 
niafincsia  (•(Piistitiicnts.  hut  which  still  r'oiitaiiis  much  alhitc. 
It  IS  iinicli  lighter  in  C(i|<nir.  luit  othoiuisc  lieais  a  ''"''icral  icsein- 
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.IZ  I.I.IM.(  M,I(M     ^ri;\  M  .    1    \\  Ml  \. 

I'l.'iiicc  |M  llic  \;iricl\  jii-l  (li-i  licil,  liciiiK  r(iiii|iii-i'(l  at  the  ^:iiiii' 
iiiiiici.ils  imi  ill  ilillVpriil  |ii'ii|i(iiti(iii^.  I  ndcr  I  he  inii'n)>r(i)i(' 
all  tiic  cmi.-lil  iicnl>  aii'  ~itii  id  he  fresh.  Iml  tlicv  tV('i|U('i,l  l\- 
sIicju  sIl^iis  111'  liavilin  liccii  -uliiiiillcil  In  |iic->iiic,  rc^iiltirn;  in 
a  ninrc  ur  Ic-s  iinc\cii  cxI  imi  inn.  'I'liis  i~  c-iicci.illv  m.-nkcil 
III  llir  ra~c'  dl'  ihf  calcitc.  ami  the  alliilc  r.-ill  in  -oliii'  lew  \u~ 
slaiircs  lie  seen  ti  i  li.a\c  KciMi  iinl  mih  liciil  I  ml  arl  uallv  1 1  .ai  iiri'il. 
'I'lic  Nc|ili('lilii'  allii  1m  Ulllilrliili'  .iImi  i  irca-ii  i|i;i||\  -'imu  .»I  lain 
>li.ii|ii\\  ^.  As  licliiic.  iiii  Iniciiiililic.  11(11  liiic-lii|icll  liilc.  i~  |iic~ci|l 
ill  1  lir  ~i'i-tiiMi.  and  a  'riiiiillrl  si'| i.a I  .il  i' m  -In  lU  s  I  lial  I  he  nick  c-iui- 
t.aili-  liii  |i(it  asli  rcliUpal .  The  alliilr  li:i~  a  -jifcilic  i;i  a\  it  \  nl  \C|\ 
lic:iil\  L'-'il.  '['It  liciilililcihir  ~l|ii||i;l\  ic~('lilMr-.  Iiasi  ili;;sil  c. 
Iifiim  a  ilci'p  i;i('i'ii  I'ciliiiii.  uilli  m.-iikcd  |ili'iiilii,ii-ni  in  i|ci'|i 
Uii'i-ii  and  pair  \  rllnw  i-li  Lliri'li  liiil-.  a  -InniL;  di-pci  ~ii  m.  siiiall 
:i\;al  .■iii^lc.  .and  an  i-\l  iiiiiinn  mi  llic  cliih  ipiiiacnid  nl  -IH  . 

In  a  >in^l('  -pcriincii  it  wa-  rmiiid  ili.n  llic  lininl  ilcndi'  was 
lcp|.-ic<'d  ill  pari  liy  a  \  ciy  deep  l;icc|i  Mimewlial  plei  lehiuie  p\i(i\- 
eiie,  ,-1111111111  till-  indixidilaK  ol  wliieli.and  i  leea-inlialh  aliniil  the 
e.aleile  iir.aili-.  1  heve  is  -niiiel  i  me-  a  liallnw  Imldei  .if  Ll.illiet. 
The  p\iii\eiie  is  e\id<'lill\  vi'iy  lieh  in  ildll.  and  Imlds  iniiiided 
inclll-hiii-  iif  ealeile  and  liepheline.  The  liepheliiie  i-  fn-li  aliil 
pie-enl~  the  ii-iial  cliarael  el -.  Tlieie  i-  pi.pliaM\  a  lillle  -'id.alile 
pre-elil   .i-  well. 

An  alialy,-i-  uf  the  p\  Inxelied  .eaiini;  \;iliel\  el  llie  Inek  1 1\' 
I'l-iif,  .X.iilMii  i;\,'ili>  >li.i\\-  it  til  li,'i\e  the  felli.".  iiii;  rheiiiir,al  eniii- 
Imsil  iun  : 
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Its  iiorin  IS  as  tn||ii\v>: 


OilhiM'h 
All.ilc.  . 


AiMiitliilc lO-SO 


Xcplii'linc 
I  lidpsidr. 
<  Hi\iii('.  .  . 
iliiictiitc.  . 
MaHiictilc. 
Apatilc. 
('alritc.  .  . 


\V-,I( 


I.)..,, 

]<vr 

I'i'iit 

?•:!» 

lO-Sd 

l(i-.".N 

.i-dS 

.■).|() 

L'-7s 

■U 

ti-S(l 

f»IM.". 

•  NN 

l(iii-ii:i 
lis  |](i>iliiiii  ill  ihc  i|iiaiitilal  i\('  rlassiticatidii  i>:    - 

''"•■^•■^  II l)osalali('  (V('r\-  near  I'l'i^alaiir  i. 

Onlcr  7 Ilalaic. 

\i:tu\i  2 \  iilliiiaM', 

Suli-raiiji  I Niijlunisc. 

ll  tliis  rock  |)ii>.s(',-.sci|  alioul  oiic-liair  nl'  (Hic  jicr  ci-ul  iiv-s 
iiMii-iiiamicsia  i-iiiisliliiclils  il  wciuld  fall  iiiti)  the  class  nf  the  Tci- 
salaiics  and  wmild  cnii-i  iiuic  ihc  liisi  dnsddii'  .loinalkalic  Ta  — 
iiiaiiai'c  kiiiiun. 

Till'  iiH'dc  (11  aciilal  iiiiiiciaKij;ii'al  ci  iiii|i(i~ii  ion  cit'  ilir  inck  is 
as  loliuw,-: 

M''ilc l!l.:!'.)   |MT  rent. 

.\'('|ilii'lin(' .")ll.,")7 

\'\  iiixcnc 1  s-:i.') 

'  iainct I  .  t.") 

linn  Ore I  .sii 

Apalitc .:;| 

'.-ill-ill' (i-MI 


WatiT. 
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\i  jilii  lii'i  ntck.  I(iinisliij)  i)j  Miniitiiiiitli .  In/  Id,  nnica'siiiii 
Vlll.  ('I'liiril  v:tiict\  1.  S|M'ciiiicn-  icpvociitativc  of  the  tliinl 
type  wci'c  ('(illrctcil  (Hi  lut  Id.  cnnrcssidii  \' 1  i  1  nf  MoiiiiKiutli, 
the  (iutcr(i|i,-  (if  the  uii(kMl\iiif£  nn-k  liciiii;  iiiadc  up  cs.-ciitiall^-  of 
ncplii'liiic  ami  IhuhIiIcikIi".  'I'hoc  iiiincial.-  (m'cui' in  lKiiiil>>i\  <ii' 
iiioi-c  feet  in  uiiltli.  tlic  (lifforrnt  Kanil-  l.cii];::  t  raccal.ic  \n\-  ion^ 
(li-lanccs  ailing-  the  >li-il<i'.  'I'iic  lock  is  cuarsc  in  ui'ain.  llii'  white 
lieplieiine  ami  lilack  liomtijende  Leiiii;  -ti'onj;ly  -onl  ra.-teil  on  a 
surface  of  ffactiire.  The  liornl-lenile.  a.-  in  ot  iier  variel  ies  of  I  lie 
I'oek,  has  a  teniienc\-  to  iiin  in  >tieaks  in  the  iiire<'tion  ]iai'ailel  to 
the  coui'se  of  tlie  lian<l.  On  the  \veatl\ereii  surface  tiie  rock  lias 
tito.  pal(>  j^ri'V  colour,  ami  pie-eiit-  the  smooth  surface  a»Uiiie'l  li\ 
iieplieliue  when  exposed  lo  the  weathi-r.  the  Mack  hornlilenile  ami 
ulliite  slamlin^  out  in  rouijh  relief.      iSee  Plate  LLX). 

I'liiler  'le  microscope  the  rock  is  seen  to  consist  essentiallx 
of  nepheliiie  ami  horiililemle.  with  jilaKi'ielase.  caiicrinile.  ami 
calcile  as  ai'ces.sory  coiisl  it  iieiils.  as  well  as  so(|alite.  apatite, 
sphene.  Iiiotite.  pxiile.  and  iron  ores,  these  latter  minerals  nu 
|)resent  in  e\1remel\-  small  amounts.' 

The  iiepheline  occurs  in  larjje  well-detineil  j;rain.-.  presenliii}; 
tlie  usual  characters  displayed  hy  the  spei-ies.  It  is  clear  and 
fre-h. 

Till'  hoinlilende  is  screen  in  colour.  llie  pleochroi<m  and  ah- 
sori)lioii  l'eiiif;as  follows:  a  l':il''  irieenisli  yellow.  |j  and  c 
very  deep  ureen.  The  alisorptioii  is  c  b>a-  'I'lie  maximum 
extinction  ohserved  in  the  sections  of  the  rock  was  l!t°.  It  is 
an  alkali  hoinlilende.  coiiiainiiin-  less  iron  than  liastinssite.  iiut. 
like  it,  as  shown  hy  the  calcuhitioii  of  the  analysis  of  the  ro(d^. 
lielonflinir   to   the   dixision    of   the   -ynlajilii.-itites. 

The  plafxioclase  is  present  onl.v  in  \ciy  small  amouiii.  and  is  in 
som<'  case-  untwinned.  while  in  other  cases  it  shows  a  faint,  poly- 
sxnthetic  iwinnin;;-.  In  thin  -eclinns  il  i>ears  a  \cr\  close  resem- 
lilaliiM-  to  the  nephelme.  and  when  unlwnined  it  i-  dillicult  in  all 
ea.ses  to  ilistiliiruish  the  two  mincr.ils.  When  a  sedion  is  lreal(>d 
with  acid  and  etched,  however,  the  plauioclase  is  seen  to  oi'cui- 
in  imlividiials  of  ,a  more  or  Ic--  louiiile.l  fo/m.or  with  ciirviii'; 
outlines,  hiliu  lietweeli  the  nepheliiie  mains  or  emloseil  in  the 
hitter.      The   feld-par  isolated    from    aiiotlici    v,-iiiel\    of   the   roidx 

'!■.  I).  Achnii-.  I  111  M  Ncu  Xcplidiin-  llcict,,  Imni  ih,-  Pn.\  iiicc  <ii  i  HiMiin, 
CiiniclM.      .\iii.  .I.iiir.  lit  Sc,  .\|iril,  VMW. 
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ill  the  >:iin('  iMM-urrciicc  was  fiminl  U>  lie  alliitc.  ami  this  r<'l(i-|iar 
has.  tiicictiirc.  liccii  taken  as  alliitc  in  calciihit  ili^  the  iiumIc  oI' 
the    nick. 

'I'hr  aiiHimit  (if  caiirriMitc  present  \arie>  veiv  <'(iii.-iileiaM\' 
in  ihlTeicnt  s|ieeiiiieiis  of  the  luck,  in  the  speciinen  aiialyzeil 
aluMit  .")  )ier  cent  was  found.  In  other  s|ieciniens  more  is  found, 
ahhou.irh  in  no  case  is  it  ver\  aluiiidaiit .  It  is  cle.cr  and  coloiu- 
le>s.  Imt  is  at  once  distiiii;uished  from  the  ne|ihehne  when  e.valii- 
ine(l  lietwcen  crossed  nicoU  liv  it.-  nnicli  hi^lier  polarization 
colours,  winch  in  thin  sections  t>e(|uently  ri>e  to  a  Mile  of  t  he 
se<'ond  order.  It  is  clear  and  free  fimii  interpo.-it  ion^.  anil  in  coii- 
\'erj;ent  li.uhl  is  seen  to  lie  uniaxial  and  iie.uat  i\e.  It  also  show.- 
a  sli<;ht  liut  distinct  dispersion  of  thc>  lii>ei-trices.  f:i\iiij;  a  Krown- 
ish  and  Miiisli  tint  on  either  sicle  of  tlii'  position  of  inaximuin 
e.xtitiction.  When  separated  li.\'  'I'ljoulet'.-  solution,  the  mineral 
was  found  to  ha\('  a  specific  ;;ra\ity  hefueeii  2-AS  and  i;-44. 
and  to  lie  readil\  decomjiosed  when  heated  with  dilute  hydro- 
id  iloiic  acid,  w  it  h  t  he  e\ohitioii  of  carl  ionic  dioxide,  and  wit  h  -iili- 
seouent  irelatini/atioii.  The  canciinite  occur-  in  the  nepheliiie 
in  the  form  of  iiariou  -t rini;-.  or  nion-  rarely  in  little  l.unche>  of 
};i:.in~.  The-e  u-ually  follow  the  coui-e  of  minute  crack-  ■>!■ 
clcixaye  line-.  Iiiit  also  are  frei|uently  -eeii  to  follow  t  he  lioiindaiies 
of  individual  .mains  of  nepheline  mi  their  contact  with  jrrain-  of 
other  mineral-,  'rims,  liet  ween  ciossed  nicols  they  appe.ar  a-  a 
lirilliatit  edflinir  almut  liornhlende  indixiduals.  or  aliout  calcite 
inclusion-  in  the  nepheline.  the  -mall  prismatic  individuals  of 
canciinite  liein.;;  arran.iied  with  their  Imi.ijer  axe-  at  riirht  an,i;les 
to  the  contact,  or  to  the  cour-e  of  the  ci-ack.  as  the  case  ma.v  lie. 
The  caiicriiiite  has  the  appearance  of  lieini;  an  alleiation  product 
of    the    nepheline. 

Calcite  occur-  ii.  laiire  -iiiiile  individuals,  which  are  found 
as  inclusions  in  Imth  the  hornlilende  and  the  nepheline.  The 
simile  individuals  aic  often  perlectlv  circular  in  outline,  and  the 
ciiclosin.!;  niilieral  is  pert'ectiv  fre-h  and  unaltered  and  i-  -haiplv 
delined  a.ilainst  them.  In  other  ases  the  same  larv:e  calcite  in- 
diviiluals  lie  lietwcen  the  other  constituents  of  the  I'ock.  in  all 
caM's  havim:  the  character  of  inclusions.  Tliev  irenerallv  show 
vcrv  marked  strain  shadows,  while  the  other  coii-t  it  ueiits  show 
lit  lie  or  no  evidence  of  pre-suie  phenomena. 
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'iiti  i,i:()l,()(,l(\l.   >lli\rv.    r\\\I)V. 

'I'lic  a|>alit('  is  I'diituI  :is  occMsiinial  ninrc  (if  ios  iniiMilcil  iii- 
ili\  i(liial>.  (■iiclc)s<'i|  ill  the  iic|ihciii('  iir  IkiiiiIiIcihIc.  Imt.  like  the 
utlicr    accc.-sory    roiislit  iiclils,    iiici'ils    no    ('s[ii'cial    ilcsi-riptioii. 

An  aiiaixsis  (.f  the  rock  iiiailc  I'm-  nic  li\  Mr.  M.  1'.  Cimiior, 
J5.S<-.,  i;a\('  the  ruilowin,!,'  rcMilts. 

Sit), olt-Tt  per  cent. 

■|'i(>, -i:; 

ALO;, :{0.;^<» 

Im'.O; -44 

l-'cO 2- 111 

MnO     .(i:i 

Cao  r>-7r> 

M^o      •«() 

KJ) :!-ss 

NaJ)   \.i-jr> 

CO, 2-\7 

so, trace 

('1 .02 

S .()? 

H.O l.(K) 

'.•!!•  S(> 

It',  ruijiiw  iiij;  tlic  iiictlidils  (if  tlic  (|Uantitalivc  cla~silicati(in. 
till'  iKiriu  (it  the  I'dck  lio  caii-iiiatcd.  tiiat  is  in  saw  tlic  |iiiipiirti<in 
lit  staiidai'd  mineral--  which  wimjd  i;ive  a  nia!j;nLa  (it  tliis  coiiipdsi- 
tidii.  di-  ill  the  fdini  df  whicii  tlie  rock  umler  dther  cdnditidps  df 
{•ddliiii;  niiirht  hax'P  sdiidified,  tills  is  found  In  lie  as  fdlldws:    - 

.Xliiirthite lL'-.")l  pei'cent. 

Xepheline      117 -72 

l.eucile ^-L'S 

<  )li\iiii'     :>-7i) 

.\kernianite     -4(1 

Maniie'it*'    -7(1 

lliiienile -Ai) 

l'\i-ite -H 

Calcite 4-!l2 
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<.i;()i.ii(;^'  oi-    II  Ai.liiriiiiiN    wii   i:  \\i  lioi-i     \ni.\>,   um.    j,  , 

'I'liis  y;iv('s  the  rcick  tlic  t'l'llouiuj^  pcisitinn  in  the  ijU;mt itjitive 
(•l.'issilicMtiori:  - 

Class  I      I'cisiilaiic. 
( )r(lcr  N     '  )iitarar('. 
Rani;  '2     i  1  >(iinall<alii-i. 
S'.ili-i'ai'!;  4-   (l)(i~."lir). 

As  tliis  is  tiic  liix  Ontaraic  wliicli  lui.~  liccii  licsi-iilied.  the 
I'aiijis  and  suli-ranj;s  liaxc  iccciNCil  no  names  as  \i't.  Il  is  |iiii- 
|)(is('(l,  tliciot'orc,  ti)  call  lanj;  2.  MdnindUtliasc.  and  suli-iaiif;  -J. 
.Mi)iiini>utli()se,  troin  the  towiishi])  (if  MdiinidUth  in  which  this 
rock  is  fdiiiid,  while,  as  an  didinary  desiijnatidii.  the  name  Mdu- 
nidUthite   may   he  applieil. 

'I'he  mode,  nv  actual  mineraldjfical  Cdniiinsitidn  dt  the  vnck, 
is  (|iiite  dilTerent  I'liim  the  norm,  as  i;i\f]i  almve,  no  leiicite,  ancirth- 
ite,  dlivine,  d|-  akennanite  lieinn  actuall\'  firesent.  The  mode  is 
iihiKiniiiitin'    td    a    sti'ikinj;    def;r-ee. 

The   nidile  is  as  fulldws:  — 

Alhite 1  -^-'i  peic-ent. 

Xepheline    7l'--'l) 

Sddalite   •l.'"^ 

Caiici-inite     •">•  14 

Hdiiihlende l')-(m 

Hematite     •oil 

Calcite ■>-\2 

I'yi-ite -14 

!»N-:i(» 

Water •■'id 

i:\cess  df  Al,(), 1-3) 

l(lll-(lll 

In  calculating:  this  nidde  the  nephelilie  i-  taken  a-  cdn^i^l- 
inj;  df  sdda  nephelin<>  and  kalidphx  llite.  in  t  he  pinpditidii-  nf  "i  td  1 , 
wliich  is  the  cdiiipdsitidn  of  ihe  nephelilie  df  i  he  nephelilie  s.\cniti' 
dccmrinjr  further  tn  the  west  in  the  aica  df  the  |dun>hip  df 
nunKaiiiidn.-'     One-half   df   the    uatei-    fdUiid    in     the    aiialx^i-    i~ 

'  Sec  Quiuiiiiaii\c  CIm— ilir;iii.iii  ..f  li:ni-(iii>  l!iM-k>,  p,  1.",(l. 
-'»..).  llMTiini.'!'"!:   Aiii.-r.  .lour.  Sc  .  \nl,  MAUI  iivil    p,  17 
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ciiii-iclcicd  a>  liciii};  |)r('si'iil  ir  'i  •  i-aiii-iiliilc.  I  he  rciiKiiiKicr 
licili;:  rcu.-inlcil  a-  li('li)iij;iii;;  in  pa  it  tut  he  Imirililcnili'  ami  a>  cNi^iiiij; 
ill  pait  a>  liyj;r(isc()|iic  water.  ■rhi>  i;iM's  caiiciiiiitc  in  aluMii  tlic 
J)iii|)(.iti(ili  ill  uliicli  it  si'fiiis  t(i  lie  |iic-cMt  ill  the  thin  -.ci-iinn^  ul' 
tlic  s|«'ciiii(Mis  aiial\/ci|. 

Tlif  vaiiuu-  liasos  nut  icMiuiiccI  li\-  the  ot  her  iiiincial.-.  and 
rcniaiiiiiit:  lAcr  to  t'uiiii  the  liurnMciiilc  air  |iic>cnl  in  the  |ii(i 
|i(piti(in-  rc(|uii(M|  til  t'luiii  >yiitaf;iiiatitc:  wliii-h  arc  the  immiiihIhim^ 
ill  uliicli  t !;(■>(■  liases  arc  t'cunnl  in  the  lia>tiiii;>itc  nl'  the  I  limjiannon 
•ie|ilicline  >\eiiiic.  Tlic  liiiriililcliilc  has  ai'CdiilinjjIy  lieen  ralcu- 
latcil  a-  >\  iitai;niatilc.  ii>iiif;  the  I  hedictical  values  ^nx'ei!  In 
/like!  This    ai'cduiits    hir  the    e\i,-.tini;    |ieri-eiita,-re-  df  all   t  he 

(•onstitilciit-  dl'  the  idck,  with  t  he  e\cc|itiiiii  utali  e\fe->ii|'  1  ••_'!) 
|ici'  cent   nt'  alumina. 

( )t  the  rucks  hitheitci  (lescrilieil.  t  Ikisc  which  liear  the  clusot 
leM'iiililalice  tii  Mciliiniilit hitc  are  the  I'rtitcs  ul'  the  Peninsula  iif 
l\iiln.-      Tliesc.   hnwever.   liciniic;  to  the  cla>-  <>(  the   jiiwalalics. 

.\  111  It  her  Variety  of  the  ruck  Iruin  lut  II.  ciiiice^si<,n  \'  j  ||.  was 
t'liiiiiil  to  c(jnrain  scapolite  in  aililitiuti  U>  alliite  ami  iie|ilicline. 
t<i};('tlier  with  a  lirnwii  imilililemle  in>lcail  <<(  liastiiii;sitc.  .ami 
:i  little  Kiutitc.  The  sca|iiilitc  which  (icciirs  in  larjic  anmuiit 
shiiw.-.  Udiiil  prisniatic  i'lca\a,i:e>  ami  i>  usually  i|uile  iVc.-h. 
It  ha-  a  speiatic  <;ravit\'  of  2-711.  siiuwin;;  that  it  i>  near  the 
niciiiiiite  end  of  the  scapolite  -erics,  and  is  accordiiii;l\  rich  in 
lime.  On  the  suufli  side  of  the  .Moll<d^  loail.  within  the  limit- 
of  the  -aliie  mass,  on  lot  ID.  conce->ioii  \ll.  a  coarse  pci;iiialitic 
\ariety  of  the  syenite  is  seen,  composed  of  twn  \arieties  of  I'eld- 
spar.  one  pale  pink  and  the  other  \iliitc.  toijethcr  with  a  hlaid^ 
hdriililende  of  the  hastinusite  type.  The  weathered  -urface  h.as 
a  marked  drusy  char.acicr.  proli.al  •!>■  owini:  Id  the  reiiid\al  liv 
>dlutidn  dt  c.alciie  fragments  which  the  luck  uriiiiiialU    contained, 

'I'd  the  -diifli  df  ilii-  neplieline  -yi'idtc  nia-s  the  cduiilrx  is 
drifted  until  the  Hiunt  riN'er.  on  the  front  of  coiice--ion  \l  i- 
reacheil.  Here,  cuttiiii;  the  lime-toiie.  there  are  >e\-cral  l.ar.uc  and 
\'ei'y  coarse-i;raiiied  dikes  of  a  pei;niatitic  development  of  the 
neplieline  syenite.  (  )iie  oftlie.se.  wlii<di  I'lo-scs  t lie  ri\-er  on  hit  ll'. 
cdiice— idii  VI.   consists    of  two  fcMspars.    one  pink  and  thcoilu'r 

•  l-clirlmcli  ilrr  l'rlniirr.i|ihi,'.  \ol    I.  p    .l(i:>. 

■  \V,  l!aiii.-.-iv  ;  Da-  Nc|ilicliii~vi'iiiti;cliicl  .■nil  ilrr  llalliiii-cl  Ki.fi    li'iiiiin. 
1.-,.  \,.    J,  p    ..J  ■ 
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w  liitc  ill  ciildiii-,  tom'tlicr  u  itli  :i  little  lihiik  liiir:i.  I  >t  hci  -  Ii"Miiil;  ;i 
little  nepheline  iMir  mi  |iit<  1(1  ainl  II  nl  the  -.■iiiie  i- 'iire--i.  in. 
(  »ll  I  he  I'm  lie  |-  lilt  ,  anil  al-n  on  t  he  line  Let  ween  hit-  s  ali'i  '•  ..1  I  he 
iViint  111'  riinre--iciii  \|.  there  are  -I'Veral  lar.i;i'  'lihe-  n|'  iie|iheliiie 
s\eiiite  111  a  iinrnial  >i/e  nl'  urain.  (  Mie  iil'  t  hem.  Iiinii  In'  In.  r.ni- 
ri  — imi  \  I.  w  a- eXaniilH-il  liiierii-iii|iii-all\  .ilnl  a  -e|ial  :il  I'lli  nl  it- 
ciiti.-t  it  iient-  iiiaile  li\  mean-  el  Thiiiilei '-  -nhilinii.  'Ihi'  mrk 
riilltaill>  a  lar^e  aniniml  nt  a  I'hirL  hiilliMeiiile  |ii  i--e--m'.:  a  \eiv 
llii;h  lu-tre.  U  lliell.  Illli  iel  the  lllirrii-i-ii|ie.  I-  -een  III  iie  a--' n  l.-iteii 
x\  it  h  alliilc.  iil'tliiiel:i-e.  mien  n-jllie.  mini  ipert  hit e.  nephelllie.  \i  It  h  :i 
lilt  le  lilnl  ile.  |i\  |ii\ene.  ami  ap.it  it  e.  'I' he  mirri  i|ierl  hit  e  ]-  '  lie  liin-t 
alilllnlallt  I'lirm  lit'  le|i|-|ial'  alel  rnii-j-l-.  i,|  ;in  lliteli;!  i  eU  ii  i  it 
mirriii-litie  timl  alliile.  It  hnlil-  -mall  ilirlii-inn-  nl  In  n  uMeiiie. 
The  alliile  ha-  ,a  -|iei-ilie  •;  >  It  \  ul.a  little  le--  ih.an  .'■(;_',  'I'iie 
atliiilllit  111  mil  rnrline  |i|e-eiit  i-  .iliniit  ei|ilal  tn  that  nl  alliile.  The 
tie|ilielll:e  -Imw-  the  u-n.al  rliaraiier-.  The  hni  iii  ijem  !•'  i-  a 
\ariel\-    uhii'h    i-   [irnliaMx     reh'i.iMe   In    ha-tmii-ite.  Tiie    ■iintite, 

whieh  i-  mil  -een  in  e\eiy  thin  -ei-llnll.  |in--e-~e-  :i  -i|,i|in 
|i|eiieliriii-m  in  ileep  iunun  .iml  yellnw  lini-.  The  |.\!n\eiie 
iiiTiir-    in    \  er\    -m.ill    .ammmt   ami  i-  ureeii   in  rnlniir. 

The  thilil  ulnilli  nl   ne|iheline  -\emle  nrrii rrem-e-   in   ilie  tnwn- 
-lii|i  nl    Mniimniiih.  i'iim|iri-e-  a   niinilier  nt   -mailer  ilex  e|n|imeni.-. 

wllii-h    are    Inllllil    in    the   exlleme    -nlll  hwe-lern    rnriier   nl    the    tnwli- 

.-lii|i  nil  i-iinie--inn-  ||  atel  III.  lictueeii  the  larue  u.aMirn  .iie.i  mi 
the  imrlli  .ainl  I  he  liine-lmie  llaiikini;  I  he  An-tnilher  !i.iih'i|iih  nn 
the  .-mil  h.  The  nm-t  e.a-terh  nt'  t  he-e  i-  .a  .  li  ke  nl'  t  he  |  .m  ,s  -\  em  1  e 
|iha.-e  III  the  iii:iL;ni.a.  -ii)  paie-  wi.le.  \\  hlrli  rin--e-  1  he  i  n.n  |  lun- 
nilii;  -mil  h  Hum  lint -piir.  mi  l  he  Irmit  nl'  i'niii'e--imi  I  \  .  I'  i-  lal  her 
i-iiar<e  in  ij.raiii  ami  i;eneial|\  iinitiirni  in  rhararler.  iuii  nernme.- 
\cry  i-n.ar-e  in  -tre.ak-.  It  i-  limimleil  li\  .anipliilinlne  ili  either 
-iile.  The  rni-k  i-  rnlnpn-eil  ,a  pale  piiiki-h  lekl-par  alpl  '.irain.- 
iil'  m:i;;netile.  Willi  :i  little  In.llle.  .\ii  i|ilarl/  alii|  lin  iiephehlie 
i-ali  lie  seen  in  it  .  ami  t  he  rnrk  -I  inliii'lx  re-en 1 1  ile-  I  he  |ii:i  1^  -n  emte 
uhirli  pa--e,-  inln  nepheline  -\emle  .at  l\a--lialin^  \i,'ni-  in  llie 
Inuir-hip  III'  .Melhuen.  f  Irra-iniially  the  imn  me  ni-rin-  m  l.iiue 
li|iitrlie<  mi  the  -iirl'are  nl'  I  he  nick,  as  i-  -n  nil  en  t  he  r.a-e  in  -imilal' 
niTiii  renres  in  i  it  her  part-  nl  I  he  are.a.  The  mn-i  mteie-l  iiil'.  |  mil  it. 
ill  i-iiniie\imi  with  the  rnrk  is  t  he  nrriirrem-e  in  it  nf  -ei;ii  i;,il  mns 
nr  iiairel  -hapeil  ilii  li  V  ii  I  n.al-  nl'  :\  while  mir.a.  w  hirii  i-  e\.artl\  lii-.e 
tli.at     prnilm-eil    li\     the    .alleralmii    nl'    the    riiriiii.jiim    in     Meihneii. 
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TIkmc  can  Ix-  iici  ic:isiinal)l('  ilmilit  that  tlti's<'  icincscnt  r.iiiiriiliiin 
wliirli  Was  foriufily  |)i('sctit  in  the  nx'k  and  wliicli  has  lici-n  alificil 
ti)  iimscdvitc,  lull  no  r(inni(liiiii  it-ch'  was  t'liiiinl.  Il  thi'  dike 
wore  carefully  |iii)-|)cctci|  there  is  little  ilniilii  that  (■cii-iiinluiii 
wciuM  lie  toiiiiil  at  scinie  point  alonj;  its  cdin-e.  On  it-  -outh- 
ein  side  this  ilike  apparently  passes  into  a  typical  (|iiaitz-l(('aiiii!; 
pe^'iiiatite:  this  lattei-  luck  certainly  inteivencs  lietween  the  s\en- 
ile  and  the  anipliilmlite.  and  represents  either  a  dilTcrenliatinn 
develdpinelit  of  the  ilike  itself,  or  a  parallel  (plartz  pej;niatite 
ilike  which  happens  to  lie  intniducecl  alnnj;  this  line.  The  expci- 
>ures  dii  nut  enaMe  the  iiuestimi  In  lie  detinilel\  ■settled,  Imt  the 
piiilialiiiity  is  slrminix    in   favmir  nf  the  fnrnier  explaiialinn. 

\  liaiid  <if  tine  nephehne  syenite,  llankecl  hy  a  ciirinu^  i;neis- 
sic  iii(d\,  apparently  an  altered  limestuiie  dlescriiied  mi  .la^e  11'-'). 
c losses  I 'ine  lake  in  a  diiectinn  N.  'Mf  K..  fnim  lot  1(1.  ccinccssidn 
1 1 1.  (Ill  the  sniitii  shore  of  the  lake,  to  lot  1 1  of  the  s.itiic  concession. 
on  the  north  shore  of  the  lake.  Theliatiil  is  S()  f(>et  in  width,  and  is 
ocinposed  of  a  foliated  nepheline  syenite  f;rey  in  colour  and  );ener- 
ally  pool-  in  nepheline,  Imt  coiitainiiif;  .se<;rei;at'ons  dv  schlicn  n  of 
coai.sely  crysl;illine  nepheline.  soinetiines  as  niiich  as  a  foot  in 
width. 

I'nder  the  niicroscupe.  the  ro(d<  pre-ents  a  somewhat  imper- 
fect allotrioinorphic  structure.  None  uf  the  constituents  ha\e 
flood  crystalline  form,  luit  come  aj;aiii>t  one  another  along 
curvini;  or  straii;lit  lines,  the  feldspars  soinelimes  iiiler.ockin;; 
with  serrated  liorders.  It  is  composed  of  micropi'rthite.  alliite. 
microcline.  orthoclase.  nepheline,  hornlilende,  and  fiyroxcne.  with 
accessory  iron  ore.  apatite,  spheiie.  •;arnet.  and  a  niine'al  re- 
senililini;  zircon.  The  feldspars  preponderate  largely,  and  the 
niicroclin(>  is  present  in  coiisidoralile  amount.  The  alliit(>.  whicdi  is 
well  twinned  according  to  the  alliite.  and  also  often  according  to 
the  p<'ricliiu>  law.  can  soinetiines  lie  >cen  to  send  little  cur\ing 
ai'iiis  into  the  microperthite.  '{'he  hornlilende  has  the  characters 
of  hastingsite.     The  |ilci)chi'oisin  is  strong  and  is  as  follows: 

C  deep  green  (almost  opaciue).  |)  deep  green,  a  green- 
ish yellow.  The  pyroxene  resemliles  il  ver\'  closely  in  colour 
and  general  appearance.  Iioth  minerals  lieing  ver.v  dark  green. 
The  pvroxene  is  also  somewhat  pleochroic  in  the  same  green  tints 
as  those  shown  liy  the  hastingsite.  'i'he  spheiie  occurs  as  a  narrow 
liorder  alioul  some  of  the  grains  of  li!a(d\  opaipie  iron  ore.  as  does 
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.•lUo  till'  liicilitc,  uliilc  till'  y:ilMi't,  uliirli  i-  |i.ilc  \rlli.\\  in  the  -||i|c 
iMTii-iii  tlic  >;iliic  u:i\  .■iniiiml  ~iilii"'  nl  I  he  pv  ii  ixcnc  iiiilix  iilu.'iN 
'I'lif    iiiilii'l:il    ■'■IcirccI    |.i    a^    ri-riiil  ilili;:    /lli-oii    li.-i~    a    \ci\     lii;;! 


ihcli'X   III    icli:.i-Ii'iM.   ali'l    \fi\ 


liiirli    .|oiil.|c    rrliarl 


loll,    aii'l    iicciii- 


ilj     inuinlccl     iliili  .  iihiaK    "Mi-ii     I  ia\  iT-c'l     l'\      liiniiciuii-     riack-. 
:i»iiiliall'>       ia\f    a     lililcU      ii'c-l  aliunlai     niillijic. 


Uf~c     liialM^ 


Thcv 


III'  I'lthci   /irrdii,  iiiMiia/''      ipi   ^iiiiic  allicil  inilii'i: 


iiiilainiMi; 


the  rtiiri  I'ailli^.  'I'lic  h' ii  nl'li  mir  rnnlaiti^  im-lii-iiMi-  ni  Imih 
tc|i|^|ial'  :iliil  |i\  |M\clic.  ami  llic  nn-L  iii  piarc^  -iii>\\~  ^oinc 
cvidcMi-i'  111  ha\  ini;  lircii  ^iiliniilii'<l  tn  |iii'»~iiii'  in  I  lie 'li-liiirl 
tui~lili^  III'  I  he  alliitc  ini|i\iiiilal-. 

A  ImIhI  lit'  Mr|ilicliiii'  >yciiilc  aUn  iMn^-r*  llic  mail  mi  llir  flu 

■  ■lliit  1(1.1- iljc("--i. Ill  III  III'  Ml. Ill nil.    Il  i- the  ii'i|i|i-h,lii':lil\  fi'jil- 

-|Mtliic-  pl'asc  lit'  llii'  lurk  ali'l  liiijij-  lallic  illiiiviiJUal-  nl'  lir|i|iclilii'. 
liiiw  ri)iM|i|i';c|y  cliaiiilci!  In  liir  i:iiTiii-li  allciat ii HI  |iniilui-l  luuiiil 
ill  till'  ,-iiiiilar  lurk  Iiuiii   Uiiiul  -  lia\   in  llif  tuuii~lii|i  ul'  Mctliu'ii. 


ilalli^    111     III 


|ilai-c~    c'ual-i' 


-ririciiatluii:.     Ill 


~ru|ii'.    It     i~   -cell    II 


(~<i'c  |iai;i'  ;tOI  1.       It 

inamictltc    ami    <>(    lnulitc.      I  irlrr   tlic   iiiirvi 

lie     c'uiiipii^cij    111'     iiiiriiipfrl  liilr.     alliili',     liiicrui'lilic-.     uithurjac. 

nt'pliclinc   ((■innplcli'iv'  alti'i'cij),    liluiitc,   iimi   urc.    ami    a    iiiiiirial 

ii'--('inlilint;   zircun,       Tlic   l'c|i|>pa'-s   i'uii<iii  iiic   a!iiiu>l    llif   I'lilirc 

\uliiiiii'    ul'    the    lui-k,    alliitc    |i|('puii(l<>ial  iiiir    111    suini'   ca^t-    aliil 

inii-i(i|icrtint('  in  utlin-.  the  latter  sliuwiii^   n'lii.-irkalilv   Kcaiililiil 


iiil(>r!;iu\vtlis    111  I  he 


a    ami    puiasi 


t'fld- 


par. 


'I'lii'  iii'phcli 


IS  has  liccii    -tatcil,  i-  iiuu     rcpic-ciilt  il    li\    an    altci.'il  imi    piuilurl 


■li     ic-iMiilili's    that      ilcsi-nlicil 


iiiiiii     llic     ncpliclinc     -ycniti' 


ul'   Hiiiuks    Ba>    ami    many   ulliiT   parr-  ul    llic   area.      This   ha.-  a 


spccifi 


(•  Ki';i\i'\  ul  2- 


anil  is  pruKalilv   lai'fich'  inusruN  iic.    >uiiic 


(if  the  scclions  cuntaiii  liiulitc,  while  in  ulher-  this  is  replac-eil   hy 

a   deep   firecn    pli hiuic    pyruxcne.    with    hi,t;h    e.\tinrliiin    aiii^lc. 

In  its  eoiiteiits  ul' this  mineral,  alul  in  the  pre-eiire  ul'  the  ziirun- 
like  mineral  aiiii\('  referreil  tu,  this  luck  Keai-  a  in.irkeil  ie>eii:- 
iilatire  tu  the   liepheline  -yeliite  crus-iiii;   Tine   lake  alul   lie-riilieil 


iliux'e 


h(^    zireun-like    ii    iieral    pussessi 


I  he    -anil'  rharaiiei  s 


as  111  the  line  lake  rurk.  Imt  is  rather  tnure  ahninlant .  .iihI  scein-. 
in  aijilitiun  tu  the  craek-  \\hieii  traverse  il.  tu  pns-c^-  a  -et  ul'  nule 
rei'tatijrular  cleav-itres  with  extiin-tiun  parallel  tu  theiii.  The 
iriiii  lire  which  is  pi'e-eiit  in  small  ainuuir  liuM-  inriii-iun-  uf  t'le 
felilspar.  while  the  I'eM-par  huM-  iiieliisiun-  ul'  the  nepheline, 
aiiil    ?•/(■('  versa. 
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.Vt'|>lioliiit'  ^yniitc  i^  .il-u  well  f\|Hi-('(l.  jirfx-iitiiij;  :i  iimiilior 
of  ilit'tVii'dt  \  ■iriclic*  iiti  lliis  <:itn<'  ic>:ii|.  u  licic  it  ctii^-fs  \ttt<  J  :iliil 
'■').  <niic-c~-i<irj  I  I  I  111  Ml  111  1 1 11 11 1th.  The  \  :iiii'l:il  liiiiii>  :iie  all  I'nar-c  in 
■;i:iiii,  ami  iiiii  in  IkiihI-  nr  -lirak-  (•niiii-iiiiii!;  willi  tlir  >liikc  nl' 
the  a->iici:ilr.i  lurk-,  ami  ii~iiall\  al-M  -Imu  a  |iarail«'li~iN  in  llic 
ai  i.iimcnii'iii  111  llic  run-Ill  lU'iil-.  In  aiMiUnii  in  iIh'  nc|i|irlim; 
-\i'nilr  ill  I  111'  nlilllialA  l\|ic-.  -cNrlal  \aili'lir-  all'  |i|i-i'lil  \\  lilrll 
air  111  -Irikinu  IkmhIV  \\  lirli  laljif  Wi'al  lirin  I  -illlarr-  .ilc  f\alii- 
incil.  (  >iir  ,i!  ihr-i'  i-  \ci\  lii-li  in  a  Inilliaiit  I. lark  liuinlilrnili', 
wliicli  i-  lia-l  in--ilc.  Ill  :;  In  nnl  ili'in  Ic  rji  isci  V  alllr  I  tn  It.  Tlil^, 
Innctliia  Willi  .1  liiilil  I  i.i\\iii-li  iiil  iiaiiK'l.  laiii-lil  llic-  ai.uiit  (iO 
|ici'  ii'lit  111'  the  lui-k.  llir  utlii'l  i-iin>llluclil-  lii'illfj  Ilc|i|ii-lllic  aliil 
alliiti'  III  :iliiiiit  niiial  aniuunl.  I'lii'  lalliT  liiiiicral  i-  wliilc  in 
•iikmi.  ami  -lamU  uilt  llulii  thr  ui'al  licinl  .^iiil'aii'  with  .j.i^i^cil 
ri  \  -I  allllii'  liilt  lim-.  w  hill'  1  I  ir  1 11 '111  II 'I  I  111'  w  I  111- h  I-  ;;ii'\  ill  ri  i|i  nil'  ai|i| 
^llluiilll     iirrll|i|,'-    i|i'|i|r--ii  111-     III     till'    -llllai'l'. 

.\  lint '  I'l  \  ai  iri  \  i<  cut  iifl\  tliT  iVulii  all  ilai  k  r.,n-t  it  iH'liI-^.  ami 
riili-l-t-  11  I  |iali'  •j:\r\-  aliij  uliitr  liia>?  i  il'  ni-|ilii'lllli'  ili'l  allntc. 
with  iii-ia-liili.il  lalUf  liliiv\ni-li  inl  ^alliii-.  |  iir-rlil  iliLi:  .i  -liiklllg 
a|i|ir.ilaliri'.  'I'lir  lurk  liujil-  a  lillli'  rali-ili'.  \  'I'lli  iilli'l  -rpara- 
tluli  raiiinl  uiil  uii  a  -|irri;iicli  ul  tin-  XiHli'ix  -liu\wi|  I  iial  till' 
iii'|ilirliiii'  hail  a  -|irrilii-  'aiavitv  i il'  -l|ij;lill\  ii\ir  _'-(pL'.  wliili'  the 
alliiti'    hail    a    <|irr|tir    ;;ia\il\     1  h'I  \\  itii    _'■")'.•    ami    'J-ti'J. 

rill'   iiiil\    ulhci    lui-k   in    till-   lu\vii-.hi|i   uf   Mum ith    which 

niiilht  lii'juiii;  In  I  hr  rla—  uf  ii('|ihi'lilii'  alal  alkali  -xi'liitr-  i-  an 
■ii'i'iini'iirc  which  I-  i'\|iu-i'.|  jn-i  -ui;''!  .  ;  i  iM  hini'  'j  h.niiii'-. 
''<}  t  hi'  -iilc  ul'  I  he  -aliic  luaii.  nil  lul  -  7  alnl  s  uf  t  he  leal  ul  i'iim'i--iiili 
111.  ;  III  I  he  \M-l  I  hi-  luck  a|i|ial'i'lit  l\  pa— 1'>  intu  a  lialiileil  while 
■iai  iietih'iuii-  ruck  which  luuk- suiiiew  hat  like  I  he  ah  nt  ic  |ilia-e  of 
I  he  lie|ii'hlini'  -\  eiiile:  w  liile  lu  1  he  ea-l  it  i-  -ucceeile.  I  i  .\  ,t  i;;il  il  u  u. 
The  whule  -iiiTe--iuii  i-  cut  ul'f  li\  the  i;ieat  i^al'liiu  liia--  which 
iiccli|i|e-     the     \\e-terll      part      uf     cuiire— lull       |\.  'I'llc      luck       ill 

■  |iie-tiuii  I-  line  III  niaiii.  reil  ill  cuiuiii'.  ami  luilelx  .ulialeil  in 
chaiaciei,  .\  iiiiciu-cu| lic  -iinlx  -how-  that  it  i-  all  alkali  -yeiiilc. 
cuiitaiiiiii;;  .iliuiil  L'.'i  per  cent  tii  a  lather  liiilii  liieeii  In iriililein le 
as-iicialeil  with  a  little  hiolite.  .\ii  i|iiart/C  i-  ple-elil  am.1  1  hf> 
reiliaimlei  uf  the  luck  i-  iiiaile  Up  e-M'ntiall\"  ni  ieilili-h  lelil.-par. 
.\    'I'liuulel    -eparaliuii    -hiiw>   that  uf  tlii-  felil-par  al  luiil   uiic-lhiril 

i-  nil  hocla-e  ami  liiicioliiie.  another  tliilil   alliile.    ha\iliu  a  -| ific 

i:i:i\it\     lielwei'ii    '.'-."iS  ami    ■_'■()!'.  while   the    reiiiaiiiiii!;'    ihii'l  ha^   ;i 
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«|ii"'ilic'  m.nitv  :i  httlf  .^i.'al.T  iIkiM  _•••»_'.  :ilhl  lna\  l.r  :i  \,-\\ 
;«-IM  ii|iiriir|:i-c,  \|1  tl,,-,.  Irl.  |-|i,ii  -  :,ii>  >li-l  iliit  U  ii'.l  m  r,,|.,ur. 
till'  ciildur  IT'  the  ".■i-ic  lit'  llic  ,i,i|:.  Iclil-|i:ii  -  l.ciiii;,  il  ili  \  '  lillii;. 
.•1  llltif  i|cf|i,  ,  I  ..ji  in  ihr  ,-,.|M-  ..t  thr  ..ilhiM-la-c  alhi  iiii.-i.i- 
"•lll"'-  I'll''  i"i-^  li:i-  a  \iT\  |M'ili-.i  .■illiitiiiilii..i 'liii.'  ..|- 
lnii>aii-  ■.tiiiriuii'.  -Mill  a-  ilial  -rrii  in  iiiaiiv  i..i-k>  \^lii,i,  lia\r 
illlilriiruiif  a  ruin|p|cli-  ini  \  ~i  alli/alnni,  'I'lir  urM  iclaii.iii-  m|' 
till-  ruck  call  mil  lii'ili'tci  iiiiiiimI  \m!  |i  anin  ai  \  .  [mi  l|\  I'li  arc-.,!  mi  ,  ,t 
till-  pii-i-ncc  111  ilnli.  ami  fiaii|\  n\MnL;li.  :  lie  lica\  \  lurc-t  wlncli 
(•ii\f|-~  llic  ,|i-tiicl  al.iHll  liciv.  ami.  wlilIc  il  lia-  liiincl  aLi^HalU 
ciTtain  allinilic-  Willi  the  alkali  -\cnilc-  nl  tlic  lirtiliclilic  -\fiiili' 
-iTlc~.  It  i>  -iijiM'wIial  iliriVicnl  III  a|i|icaialicc  ami  clia  i  aiici  limii 
an\  iicciinvmc  .,|'  thc-c  n.ck-  ulndi  ha-  liccii  ,h-c.i\cic.|  d-i- 
whi'ic    in    the    area. 


■1.        Sri'llIMM,      \\|i      \1.KU.I      -W.MII.-     Ill      illl        HiUN-HII' 

1.1'    I.I  \\iiii:i.  w. 

I  he  Iuuii-hi|i  III  (  ilaniiiiii.ali  he-  linliieili.aleh  !..  rhe 
we-l    111    Muiillliiilth.   aliil    11-   ne|.heliiie   aiel    .alk.ail  -\eliile-   ii.a\   ■   a 

very   nialkeil    re-eiiiMalice  In  llm t   the  lii\Mi-hi|i  nl    M.innini.l  h 

ju.-t  i|e-criliei|.  'I'hey  all  he  in  the  -uiithea-t  ciiner  ul  ilie  inwn- 
sliip.  where,  a-  in  MnliliiMin  h.  l  he\  .u-ciir  ml  iiii.iIeK  .t--.  icialdl 
"itli  liliie.-;tii|ie-.  'I'liere  i-  linwcver  mie  leatiire  in  whuh  'he 
(Ilaii.iriran  nceurrenee-  ;ire  1 1|' e-|iecial  intere-l.  aluilliat  i-.  l  he 
frei|uent  ucciirreiice  in  them  nl'  eiiiirninii-ly  coar,-e-i;raiiiei|  i|e\  I'liip- 
nient<  nl   the   ruck   in   the   Inrin   nl'  ne|ilieline  .-yenite   |iei;iii,il  ite-. 

The  lir-i  mi,i!|i  lit'  iie|i|||.|im.  -\cinte.-  to  lie  nienlinneil  .ire  ihn-e 
«  hii-h  iicci;r  mi  |i  ii  -  :;  4  ami  :;.">.  cniice— inn  I II .  ami.  liiil  her  ue-l .  mi 
hit-  o(l  ami  .'>;!  nl  the  saire  i-niii-i  — imi.  'I'lie-e  are  crii--e'  'ii\-  the 
-aiiie  rn.ail  a.^that  mi  wliirii  i  he  lie|ihcline  .<\enite-  nl'  I  he  •.;i  nii|i 
la-l  i|e-criliei|  rrnin  the  tii\\ii-lii|i  ni'  Mmiinniiih  i-  e\|in-e.|.  .aiel  ..re 
cln-elv  relaleil    tii   thi'lll    in    character. 

Ill  the  lii-t  nientimieil  ncciirreiice  the  nick  i-  \ei\  reh  in 
ilnli-liiaiille-i.a  cnii-l  It  uelit-.  lieilii:  liKnle  llji  alinn-t  e\ciii-i\ely 
111  them.  'I'lie  -ecmiil  ncciirrence  nccii|iie-  .i  m'IV  cnn-i.ler.ii.le 
:il'<':i  111  the  ili-tricl  .■iliiiilt  till'  niil'thea>t  arm  nl  ■rrnii|iei  -  lal^e, 
alnl  i-  e,\|iii-ei|  .almiir  the  mail  mi  the  -milhern  part  nl'  Inl  :;_'. 
ami   in   i.-nlaleil   mitcmp.-   which    prnlniile   ihrmiiih    the  liiiii    el-e- 

where   \\ithiii    the   limit-   a--ii;iieil    intl ■ciiireiice  mi  the    map. 

Tl ■ciirreiice  nii  the  rn.'ul  in  the  -niithern  part  nf  Int  :!_•  i-  i.leii- 

tical   in   appearance   with   the  varictw   rich   in    lia-tiliir>ite.    which 
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Ill-    iicrli    .|c-r|ll,iM|    iV.ilii     liil-    _'    :iri.|    :l    III    riillr(--liin     111   nl'    \liil!- 

r nil,  i-iiii-i>lin^  f<>i'til  i.iil\    111    iir|ilicliric.  alliilr,  .iihI  In  iilililrinlc. 

Willi  :i  -ni.-illci  (|U,iii!lI\  1)1  limu  rii-li  rcil  liaiiid.  A-  aii-i'~-iii\ 
i-iili-I  II  ilrlll  >.  |i\  iiiNrlic.  r.ilrilc.  liinlilr.  a|ialllc.  alii|  /ari-ull  i '.' j 
air  I'ic-rnl.  Tlir  In  uiil  ilciii  Ic  wliirli  i~  |iic-('iil  in  laiiic  aliinuiit, 
i~  Mark  li\  icllcrlfil  li^hl  aiiil  ilcc|i  iziccn  ili  llic  Hiiii  -eel  imi-,  ami 
1-  a  \  and  \  allicil  In.  if  liiil  lilnil  leal,  Willi  lia>t  il|i;-lli'.  Till'  |i\  |ii\- 
riH-.  wlii-i!  |ii(-ciil.  i>  \i'i\  pale  ^ictii  III  mli  'II'  alul  is.Tiir^  a-  ill 
r|il>liili~  III  ihc  hiiiiilili'iiili'.  Tlic  raliilc  iircui~  cilliiT  a-  ruUli'lnl 
iiii||\  iiliial-  I'lii-liisi'ij  III  llic  liniliiilciiilr  nv  a~  i;ralli>  ol  iiic't;iilar 
-Iia|ic  l\iiii;  lictuci'ii  llic  nllicr  riiii>l  il  iii'iil .-.  'I'lic  lic'|i|ii'liiii'  in 
^iilnc  -Ihlc-  l>  i|llllc  Iroli.  while  III  nllii'l-  ll  I-  X'cli  In  lie  allricil 
111  -ihiiiv-  III  a  /.(Mihli'.  winch  ha-  a  Inw  iinlcx  nl  icl'iail  H  ill  lull  liiuli 
ih.iililc  iclrailiiili.  am!  which  i-  |iliilial>l\  nallnlilc  A  'riioiilct 
-c|iai  alii'ii  -liii\\  -  1  hi-  niincial  In  ha\c  a  >|iccilic  i;ra\  II  \  nf  lict  wccii 
J- 17  ami  _'•_'!,  while  I  he  -pecilii-  L;ia\il\  "I  llie  ne|ihcliiie  i-  a 
III  lie  i;  KM  lei  ill  an  .'•lil'.  am  I  I  lial  i  iT  I  he  all  Hi  e  a  lil  I  le  |e—  I  hall  ihi- 
li<;iiie.  Till-  nick,  while  ah\a\-  lalher  rnar-e  in  .main,  in  place- 
lieciiiiie-  \ei\  ciiai-c.  I  he  iln  ll\  H  lllal-  i  il  1  he  ci  iii-l  il  iielil  -  i  il  I  he  luck 
allailiini;   a   ilialnelei    nl    a   cniiple  nl    inches. 

'I'll ■ciincnce-    which    pinliuiie    llirnl|ii;li    I  he    iliill     I'lllllier 

iinilh.  alinill  the  niiilille  nl'  llii-  Inl.  ami  al>ii  furl  her  mhiiIi.  mi  I  he 
llnil  h  emi  III'  Inl  :!_'.  c  i|iie--|nii  1  1.  h:i\  e  a  ciiar>e  pr'^lna'il  ic  ile\  clnp- 
nieiil  ,  ami  cnn>i-l  nl  allule.  iieplieline.  ami  Mack  niica.  'I'lieil-  e\acl 
llinile  III    ncciurence  calimil    in   all   ca-e-   lie  -cell   nil    acciuilll    nl    I  he 

(llll'l  which  .<lll  inlinil-  I  hem.  Inn  nll  ihellnllh  halt  nl'  Inl  :!'_'.  cnll- 
ce--|nli    111.   till-  siinic  i|e\  ('Inplllenl    nl     I  lie   luck   1-  seen   cllll  in;;   I  he 

liine-lniic  in    ihe  linni  nl    i;ical    illkes;  while    nii   Inl    :12,  i co-mn 

11.  il  I-  -cell  ill  I  like-  III'  I  he  -aliic  cliai  aclel  .  neliel  la  11  Hi;  I  he  ^aMiin 
ami  1  III  1  iiiil  aliiupllv  ac  III—  I  he  cniir-e  nl  ll-  inlialinii.  'riie-e  ilikes 
nil  Inl  .;.'  cnlices-inli  III.  Iin|i|  incluileil  lila--e-  nl  liine-Inlie.  \ci\ 
cnai-e  11,  illain.  ('r\-lal-  nl'  /iivnll.  ilalk  leihli-h  lilnwii  in  cnlniir. 
n\  ci  all  inch  in  iliainelei  alul  each  cmi-i-i  inu  nl'  a  ilmiMe  lei  ia«:niial 
p\lalniil.  were  al-n  hiilliil  111  I  lie-c  ilike-.  i-  wcll.i-  ci\-lals  i  il' 
apalMe. 

The    ilike-    nll    Inl    .'I'J    i  niire--iiill    11.    ill   -    iiie  case-  I  iccnine  e\ 

lieiiieU'   cnai.-ein    ijiaiii.       .\  -perl  nieli  nl  il  a      •■•{    I'lnin  nl I    iheni 

em  I -I -lei  I  nl'  a  p\  laliiiilal  ina  --  nl  iieail\   pure  iieplielilie.  w  liicli  ineas 
ilieil    II    iiiclic-  nil    ihe   side   ,iml    \sa-  cniiipn-eil   nl    iii.h\iilual-    nl 
ihl-  niiiieial  Irniii  lliiee  tn  live  iliclie-  in  iljaineler.      The  iiephelilie 
1-   111    place-   -iiuiilh    -ireakeil  willi   -mlalile.  ami   nil    ihe  wralheicil 
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.-llll.ii-c  -li.nv-  111  |i|:ici'>  il  ic;;iilar  >h:i|ii'(|  ra\ilic-  winch  li-|ili-~i>iil 
>|i:icc-   rniiii    wliicli    Mlas-r-  .if  calcj!!.   Iia\i'   liccii   ili-xih  I'll. 

AlMillicI  ilii|ii>l  lain  aiiM  (il  lii'|iliclilic  >\ciiili'  i-  ihal 
wlllrh  lUll-  aiMci-^  (■ii||rc~-hi||  1\  h.illl  lul  _'7  1ii:L'.  II  i-\CI\  \M'II 
i'\|.c'  ■  i  nil  |i>l  ,1(1.  (•(i|icc'--ii>ii  I  \  <iii  the  |ii,  ,|icrl\  (il  Mr.  VirhiKaM 
'  '■■'  lil  'I  !■.■■  ',-'alri-  |iarl  nl  llu~  ina~--  i-.  m-i-i-  nl'  a  liulil  liicv  ,  \m-|| 
iill:ii'i|  III  l'ii^'1,1  ■  ^yciiilc.  I'lJiilaillllii;  a  In  il  111  ilciii  Ic  I  r-ciiil  .||im 
'::,-  ;;ii;--niv     \  - 1  iTimcli  nl  l  lii~  \\  hii-li  w  a~  r\aliiili('i|  iiiii-n  .~rii|iic'ai|\ 

''  •'        'I'.ni    I      In     '   <•     i|illl|ln.>|.,i     nl      1 1 1  Ic  I  nil  i  I IC'.    a  1 1  il  1 1  ■ ,    I  ll'|  .  1 11 '1 1 1 II  ■ .     alnl 

lia>llim~IIc,     "ill     a     lilllc     liiii-lii|icil  liilc.       Mnlh     inirin.liiir     :iiii| 

:ill|l'''    :ili'    IHi'^riil     III     ial;;c    al ml.       iiiriil-inii-    n(     llir     Ini  iiiri 

uiMc  nl,-ci\ci|  III  ilic  iii-|iliciiiif.  The  nick  |~  (|iiilc  tVr-li  ami  lia~ 
llii'  llii|iciii'i'l  allnl  I'Iniiini  filiii'  ~I  iiirl  1 1  ir  iiviiall\  sci'Ii  111  llic-f 
Inliatcil    lic|iliclilir    .<\  I'liilc^. 

Ill  ailililinli  In  llii<.  whirli  liia\  lie  rallnl  1  lie  iiniiual  i|i-\cin|,- 
liiriil  111  I  hr  rnck.  llicic  arc  nil  I  he  -aiiic  Inl  nl  hci  \  arid  ic^.  (  )ii('  nl 
llic-c  1-  a  \cr\  cnar^c  pcuiiial  ilic  plia^c'  nl  I  he  inck,  like  I  lial  I'm  in 
INK  I  111  .ikc-^  nil  Inl  ;_'.  cniicc~^inii  jj.  lull  (.\  ell  cnal>ei  III  ^ilalll.  (  )|ie 
e\|in^iire  t\\  ihi-  j-  -ecu  iinl  far  I'min  \lr.  McCnll'^  hnii-e  aiiil  ha- 
lieeii  n|ii'liei|  up  l,y  lila-tili;;.  Here  llie  rnck  cmi-i-l-  e>-enliall\ 
nl  iiepheliiie  ami  alliile.  u  il  li  ncca-iniial  iieliN  |i|iial,~  nr  ~iiiall  iiia~~i'- 
nt  cnai~el\  cry-tallilie  caldlc.  The  irnii  iiia;;iie--ia  cnii~i  ii  ueiil - 
are  pie-eiil  in  \ci\  -mall  aiimim'  ami  arc  n\cr  laii;e  -iiilace- 
elilireix  ali~eiii.  'riievarc  rcpic-ciileil  cliicll\  li\  a  Mack  mica. 
\  Mack  hnriiMeiiile.  prniiaMv  lia>l  lliu-ile.  a-  well  a>  a  white  mica, 
aim  a  llltle  pxriiinllle  were  aUn  nli-er\cil.  The  rnck  cmilaiii- 
iiia~-e-  i>\  piiie  iiepheliiie  a-  much  a-  a  \ari|  m  iliamelei.  In  lad, 
sn  lar  :i>  c.iii  lie  a-certailieil.  im  iiepheliiie  rnck  -n  cnar-e  m  mam 
has  hillierln  l,eeii  ilisco\erei|  aii\\vlierc.  Smjalite  i-  .aKn  pre-enl 
111  the  rnck  in  place-,  ncciirrini;  in  iiretrulai  -liapeil  mas-e-. -nme- 
lime-  a<  niiicli  ,i-  Iwn  niche-  in  ilianidei.  eiidioeil  in  the  l.iiire 
llia.--e-  111  iiepheliiie  .iml  havilii;  lieeii  ;ippa  relll  l\  i|eii\ei|  linm 
them  li\  -niiK'  prnce—  nl'  alieratinii.  it  wa-  liecau-e  llie  Mue 
cnlniir  111  this  mineral  w,-i-  thniiL'hl  li\  cerlain  experts  In  lie  iliie  In 
I  he  presence  nl  cnpper  I  hat  I  he  ii<-ciirielice  \\  a-  npeiieij  up  I  c,  Ma -I 
ill!;-  and  tliu-  made  nmre  ea-\  <<(  examiiiat  inn.  (See  Plate  i.ll.i 
The  relatmn  ii(  this  pe^rnialitic  \arid\  In  the  liniinal  \aiiet\ 
(if  the  rnfk  caiiiint  he  ascertained  with  ceitainl  v,  as  t  heir  emit  ad 
i-  cn\(i|'(>i|  liy  drift,  liilt  a  true  ipiai'/.  nrlhociasc  pesiiiiatile  ncciir- 
piiit  riidimi  t  hiniii;h  t  he  drift    in  t  he  i  in  mediate  \  iianity  nf  I  he  .h-- 
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(Mil  iciirc  iu>I  ilfM-rilicii.  in  >ucli  11  |"isiii(iii  a-  In  >U)iK(-t  lliiil  it 
is  a  ilifTcrcitlialcil  |iiih|ucI  nl' the  same  iiiafjiiia.  A  ii'iliiisli  >\ciiit('. 
(•(iiitainiiiK  sniiic  liidlilc.  aii'l  -iiiiilai'  to  lliat  louiiil  in  -ii  many  dllicr 
parts  i<\'  the  area  in  a^-nriaiinn  with  tlic  iic|ili('linc  s\cnilcs.  alsu 
nrcni.-    in    i-jii^i'    a^snciaticin    with    tlic   oilier    \  arict  io. 

The  hiij;e~t  Imdy  iil'  these  nephehne  anil  alkan  s' •  niles  in 
the  township,  is  that  ha\  in;;  the  t'oiiii  nl'  a  Hal  liear-sliapecl  iiia.-s. 
wliieh  Hes  almost  eiilirely  in  conre-sion  IX.e-  alinj'  from  lot  l!) 
ai-ro.->  ten  lots  into  lot  '2'.K  ami  enrlo-in^  a  >mall  limly  of  amphi- 
liolile  in  its  western  pari.  It  (■oiisi--l-  i-liielly  of  the  alliite-sxcnite 
phase  of  the  mairma.  often  ilistimlly  liamleii.  and  is  well  expoM'tl 
oil  the  two  roaii-  w  hirli  rioss  it.  <  )n  lot  'Jli.  comev-ion  1\'.  it  con- 
tains the  liloteh-hl^e  ■■ei;re'iation>  of  majinetite  often  -eeii  in 
these  roi-ks.  :  ~  well  a>  nystals  of  zircon. 

.\notlier  important  ami  intereslinu:  occtiricnce  i-  thai,  wludi 
ill  the  lorm  of  a  comparat  i\('ly  iiaiiow  li.iml,  is  expo.-eil  :il  inter- 
vals aloiii:  the  Monck  road  immediately  to  t  he  ea>t  of  the  villa};*' 
of  <  looderham.  on  coiice-~i(  n^  \'  and  \  I.  from  lot  1'1»  lo  lot  :!.">.  and 
then  ciiiv  111^  no,  1  h  with  the  ~t  like  of  t  he  coimt  ry  rock  extends  to 
t  he  front  of  concession  \  111.  .Iii~l  to  i  he  north  of  t  he  roail,  on  lot 
■_VI  ot  coiice^-ioii  \  .  the  rock  i>  hr,~t  .^eeii  as  a  pale  irf'.^'  uraliillar 
.~\  eiiile.  containini;  in  place-  .1  little  nepheline  and  also  holding  a 
.-mall  .imoiiiit  of  iilaidv  mica.  It  soclo.s<'|y  rc-emlile-  the  limestone 
ihroimli  \v  hid;  ii  cuts,  and  to  w  hose  st  rike  it  conl'iirnis.i  h.ii  the  twn 
roidvs  are  w  il  i,  dilllciilly  disliti>;ilished  from  one  allot  her.  <  >n  lot  :!l , 
coiice—ioti  \  I.  It  i-  -een  intimately  a-soci:ilei|  u  it  li.  and  occiirriiii; 
ii~-  sc/ihi  n  11  ill,  I  he  i; real  (|narlz  pciiniat  it e  masses  w  liich  here  llo|■der 
atld  piol>,ilil\  cut  the  iir,anile-};neis-.  In  places  on  this  lot  it  also 
iiold-  nephehiie,  all  hoiiirh  ne\  er  in  larj;e  amoiinl .  ,\  repre-eiilal  i\ c 
speiinieii  colleiieil  li\  llie  loa'l  side  on  lot  o'J.  conce--loii  \l.u,as 
found  iindei'  the  microscope  lo  lie  coiiipo-ed  oseiilially  of  niicroc- 
line,  liiotite,  .and  tie|ilieliiie :  in  .iddilioii  lo  u  liicli  ;i  t  ri clinic  feldspar 
Ipl'olialily  alliite).  and  calcile  ^^ere  pie<ent  in  -mall  :imounl, 
with  accessory  iii:ii;iielile  and  p\irliotite.  'j'he  imd^  po--esMMl 
a    distinctly    foliated    structure. 

!■  iirt  her  to  1  he  cast ,  on  lot  Iil,  concession  \  1 .  I  he  i;rey  granular 
syenite  has  red  srlilnn  n  ihroiifih  it,  which  resemlile  m  ch,aracier 
ordinary  pei;m.atile,  liiit  without  i|iniltz.  Where  ,al  this  place 
the  urey  portion  of  the  ro(d<  liecoines  locailx  coarse  in  irrain, 
larjre    .-ei;i'e;;,atioiis    of    a     white     feld-par     and     nepheline    occur. 
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'l'lii>  while  r<'lils|i:ii\  however,  i.-i  t'dUliil  to  liave  ;i  .specific  si'ivity 
(it  l.'-.")(i7,  s(i  that,  wliile  there  iii.iy  lie  a  ceitain  inteininwth  ot' 
alliile,  it  is  es.-eiitiaiiy  an  (ilth(icla>e  (ir  liiicidchiie.  'I'he  \\ail-i-(icis 
hei-e  on  the  .-oiitli  i.s  hine,<tolie.  whieli  is  seen  to  iie  cur  liv  ailii» 
ol'  the  ne|ihehiie  syenite  which  run  aci(ts>  the  heiiilinj;.  On  lot 
o"i  the  ne|ilieliiie  syenite  p.-isses  under  a  ni.-intie  of  drift.  liUl  the 
rock  i-  aitain  e\|i(ise(|  in  its  (;ranulai'  feldspathic  phase  on  t  he 
low  11  hue,  w  here  the  road  liet  ween  concessions  \'  1 1  and  \  1 1 1  meet  ~ 
It,  This  occurrence  represents  a  phase  of  the  idck  which  is  poor 
ill  nephelinc,  while  the  fel(ls|iar  is  la,i;i'ly  a  potash  variet\  ,  and  one 
in  which  the  nepheliiie  syenite  occurs  in  ver\-  intimate  relation 
to  and  apparentl\  pas>inu:  into  pe^matitic  masses  of  the  ordinar\' 
i|Uart/,-orthoclase  t  \  pe, 

<  )nly  two  III  her  occurrence-  of  n  'plieline  syenite  are  known  in 
the  township  of  (llamori;an,  »>  "^ 

'I'he  first  of  these  occurs  at  ihe  extreme  soiitlieast  corner 
of  t  he  township,  on  the  .south  end  of  lot  ;)."),(■( mci'ssion  !,  Here  there 
are  lar^c  exposures  of  .'i  varietv  poor  in  nepheliiie,  the  niiiieral 
lieinu'  represeiiteil  >or  the  most  part  liy  the  \'ellow  alteration  pro- 
duct (i^ieseid'iitel  which  replace-  it  in  se\cr.il  occurrence-  alre.ad\ 
descrilied,  Kxcn  this  is  imi  aliundani,  'Che  ro(d\  i-  reddish  or 
i;re\ish  III  colour,  consislin;;  e— eiitiall\  of  fcld-|iar  of  which  there 
are  apparently  two  kinds,  one  sireyi-h  and  the  other  pinkish  in 
colour,  and  a  little  liiotite  with  occasional  frraiiis  of  iiiairnetite. 
It  pos-es-es  a  streakeil  or  liaiideil  structure  and  in  |ilaces  holds 
'■iiii(.  seureijations.  -oiiietimes  as  much  as  two  h'et  in  di.ameter, 
a  \cr\  coarsely  crx  >t  alliiie  iilaidx  mica,  the  individual  plates  of 
,iiica  lieiii,^  se\-ei;il  inches  in  diameter,  ,\  lew  little  striiu;-  of 
iiiii-iii\  lie,  whose  appearance  stroiii;l\-  -Ui;i;est-  that  t  he\-  are 
deii\(M|  Iroin  the  alter.'it  ion  of  corundum,  .'ilso  run  throUi^h  the 
rold^.      No   im.-iltered    coiiinduni.    however,    was   oliserveiL 

The  other  occurrence  i-  -mall  Imt  one  which  iiffoids  tine 
specimen-  of  nepheliiie.  It  i-  -itualed  at  the  -oiitherii  end  of 
loi  _'.").  concession  I  \  .  The  roidx  1-  p.'ile  sirc\  in  cojoiir  and  coii-i-i- 
ol    nepheliiie.    ::    white    feld-par    (prolial.K     .illiilci,    ;,    siiliordiiiate 

ml  of  -A  Maids  mica,  .a  lew  i;raiiis  n\'  iron  ore,  and  ,i  litl  Ic  mil  — 
covite.  In  the  usual  rather  liiie-i;raiiied  \arict\  there  arc  ver\ 
coar.se-j;  rained  schliinn  or  -eiireiiat  ion-,  from  which  nepheliiie 
individuals  four  iiiclie-  in  diametei'  nia\  l>c  olitaineil.  The 
relations  of  the  mass  c'lnnot   lie  m.ade  out    with  certaintv    owiii',; 
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til  ilic  iliitt  :iiiil  li(',-iv\  liu>li  wliirh  rii\cr  llir  ninlai-I^.  It  ni-riu's 
.■i.-.-iiriatcii  with  the  jraliliin  nl'  till'  ,i;i('at  ii,  i^^  oii  the  linidci'^  iil' 
which  it  lic~.  Iiii!  Iiuw  the  twu  rm-U,--  ale  irlatcil  Im  utic  aimthri' 
It   WM-  fiiiltul  to  III'  iiii|iii<-ili|i'  til  ili'tiTtniiii'  with  ri'itaiiity. 

t.       MI'III.I.IM;     \\Ii      M.K  M.I    r-^\l;lll.>     111      lilt      |ilW\Sllil'~     ny 
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The  ni'|il..'liMi'  >\riiitc  mrui  ri'lircs  ill  llirx'  ti  i\\  ti>hi|i.-  air  hI 
i-iiiii|iaiati\  I'ly   -mail   r\ti'iit. 

Ill  t  hr  tiiwii>hi|i  111'  llalriiinl  .  nil  jut  1").  •■iillf('»iiill  I.  thi'li' is  a 
liiii'  iv\|iii>uii'  III  till'  tii'|ihrliiir  -yriiiti'  ill  a  rut  tin  ^  mi  t  hr  I  nun  laic. 
Haiiriiit't  ami  Ottaua  lailuaw  It  i>  liiiiiinli'il  iiii  t  hi'  mirth  li\ 
the  hi'a\\  liami  uF  it\  stalliiii'  liliii'stiim'  uliirh  ,<W('«'|i-  aimiml  thi' 
mirt  liiTii  i'IhI  III  till'  CaiilitT  Kat  Imlith.  tlii'  limi'-tinic  ln'iiii;  -I'rii 
just  ninth  lit'  till'  lailwax'  liark,  ill  lartji' i'-\|iiisuf('s  rmisist  iiiir  nl' 
ticarix'  liiiii/iiiital  licils.  'I'hi'  limi'stmu'  lii-;('  is  ni-arh'  |iuri'  atnl 
I'li'r  I'liitil  aillliixtilfi'  111  silii-atrs.  '.iiit  ill  sum  '  lialiils  is  ilnlnmit  ii-. 
'l"he  lu'phclitic  .syciiiti'  a|i|ii'ais  In  t'niiii  a  iiafinw  si'Ka^i'  almii;  thi' 
SI  nit  hern  -iilr  uf  thi'  liliicstuiii'.  ami  rati  In'  t  I'ari'il  tu  tlir  wi'st  ar  ins- 
till •  tll'iirllliiilllill!;  lilts,        'I'll  till'  sunt  h  till'  ll'lalinlis  ill'  till'  s\(.|iiti'  til 

the  iZialiitc  iif  the  liatlmlith  arc  ulisriiii'ij  liy  iliift.  'riic  iic|ilicliiic 
:-ycnitc  has  a  liatnlcil  strui-turc.  smiu'  liamis  i-nrisistini;  nl'  almu-t 
mirc  in'iihclini'.  while  in  nthcrs  the  iriin-inai;iicsia  rmi-t  it  iiciits 
rc|iciiii|cratc:  there  is  also  In  iiiaii>-  eases  a  '.ariatinii  in  ~ixi'  nl' 
triaiii  in  ilifferciit  liamls.  Masses  nl'  enarsely  eiysialliiie  i-ali-itc. 
cviiletitly  rra;;inents  t'rniii  the  ail.j.iretit  linicstniies.  are  nei-asimialh 
liiutnl  as  ini'lusiniis  in  the  ne|ihi'litic  syenite,  the  tic|ihelitie  ami 
nt  her  riiiistitucn*  ininerals  nl'  the  latter  lirnuiiii;  intn  the-e  in- 
ilusinns.  ,1-  if  the  Latter  ueielicini;  ri'|ilarei|  li\  them.  I'liilcr 
the  mii'rn-.rii|ii',  the  nephelitie  syenite  is  M-en  In  lie  i-i  ilii|insei  I 
cs>eiiiiall\  nl'  iii'|ihelini'  ami  a  ileep  i;rcen  liiirnlilenile  allii'il  In 
hast  iii5;sile.  The  ielati\e  iirii|ini  tiniis  nl'  tlie~i'  I  wn  mineral-  \ar\ 
in  ililfereiit  sliile-  .\  rniisiilcralilc  aimiunt  nf  ealrite  i-  present 
in    lari;e   itiili\ii|iial-,  uith    iirenular  ami    ii-iiall\    rui\ei|   niitliiies, 

which   lie  lieiweeii   tl ther  cnii-t  it  iletil  -  nf  ihe   mck,       \    phiuin- 

cl.ise  lelilspar  aihl  niicrnpert  lute  are  present  in  \ei\  sulinriliiiale 
aliinunl,  Innether  with  a  leu  Inuiiileil  strains  nf  -pliene.  The 
-t  ruitnre  nl  I  he  ruck  is  allnt  riniiinrpl.,.  ,  N'nne  nf  t  he  cnii-l  it  iieiit- 
pn-se--  any  apprnach  In  iinnil  ciy-t.'illine  fmni,  lull  cnme  iniiether 
alnii^  curved  ni'  straiirht   line-  ainl  .are  i|Ui;e  iric,i;ular  in  -li.ipc. 
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Miiiiit  I'liiir  mile-  In  I  lie  i':i>t  ul  I  lii~  i  mm- u  in  ■rice.  :iiii|  .■i>>iiri:itri| 
with  the  -aiiif  liaml  nI  iiiiicstipiif,  I'mlc^Mir-  Miller'  h,i>  nli-crvcil 
a  Ilia.-.-  Ill'  uiiilc  >Vfiiilr  car-iyiiii;  iiiiiuh  i-iu  uii.limi.  'I'lic  mck  i- 
statcil  til  I'lillii  a  ilill  aliinit  lialt'  a  liillc  east  nt'  l.caficlil  |iii-t-iilliri' 
ill  till"  hnrtiicast  (•ciiiici-  nl'  llic  tii\Mishi|i  of  CaniilT.  iml  ua~  l-n 
I'liiliiil  aliuul  iialf  a  mile  .-nut  lica>l  nl  the  >aiiic  |iiiiiit.  .\i>  ijf- 
M-ii|itiiiii  I  if  tlii,-^  nick  is  !;i\eii.  I.iit  it  is  a|i|iaiciitl\  tree  t'rniii  t'r|ilic- 
liiicaliil  ailicij  In  tlic  alkali  syciiit"v  assnriatcil  with  tjic  lie-  iirlitic 
syciiiti'-  ill  the  tn\Mi>lii|i  111'  .Met  liilc!!  alnl  cNcu  line  ill  llir  ..lea. 
This  nrclinciii-c  was  lint  \i>itcil.  Iiiit  its  |invi'inii,  a-  iliiliratr'l  In 
I'liit'cssnr  Millrr,  lias  licch   -Imuii  nii   the  HainTnlt   -licfl. 

ill  the  tiiwiislii|i  nl  W'lillastnii  mily  a  siiijilc  ncciii  rriiri'  nl 
iii'|ili('liii('  syenite  is  klinwn.  ami  this  is  a  small  i  lie.  It  is  tmiml  mi 
I  he  mail  which  runs  mi  the  line  lielweeii  the  lnwiislii[is  nt'  Wnlkas- 
tmi  ami  I'aiailaW  nil  |ni  ',t.  On  accmiiit  nl' the  fact  that  t  he  cmiiil  i\ 
here  is  iniiiih.  the  mail  ilnes  imt  fnllnu  the  exact  line  mi  which  it 
is  sii|i|iiiseil  tn  lie  laiil  nut .  Iiiit  u  imis  tn  alnl  fm  acm--  the  luiiimlaix  . 
On  lilt  '.I.  at  the  iiniiit  where  the  tie|ih('linc  syenite  nccurs.  it  lieiiiis 
In  the  smith  ami  is  alnmst  exactly  mi  the  linumlaiv .  The  ncciii- 
reiice,  therefnre,  )imlialil\  lies  partly  in  l'ai'aila\  ami  |iarll\  in 
Wnllastmi.  Its  |iiisitiiiii  hnuex'er  is  here  taken  as  Int  (t.  ci  "ice— imi 
.W'l  iif  \\iilla.--tnii.  'i'he  Ilia--  i-  |icculiarl\-  situateil,  fniiiiiiiic  :i-  H 
lines  a  sniitar.x  exjin>ui-e.  mil'  twent\  t'eet  in  unhli.  -urmuinleil 
I'V  ilimite.-'  In  it-  imnieiliatc  neiiihlinurhnnil  '!,••  .-.iirrnunilini; 
nick  i-^  .iark  iunwii  ami  rather  ru>ty  weathering,  ami  wa.-  at  lir-t 
-U|i|iiiseil  III  lie  a  syenite,  as  it  cnntaiiis  relativelv  iiinie  t'eM-par 
than  is  Usual  in  the  ilimites  ni  the  area.  .\  iiiicrnscn|iic  exaiiiin- 
atiiili.  Iiii\\i'\"er.  shnueil  that  the  -u|i|inseil  syenite  wa-  a  naMifn 
ilinrile.  Iieai'iiifi  a  cin.se  re-eiiililaiice  In  that  I'miml  nii  Ims  I'd  alnl 
'_'!  .  i'niice--iiiii  I  \  ni  Wnllastmi.  .\  Tlmulel  -e|iafatimi  -hnueil  i  hat 
the  l'eli|s|iar  prc-ent  ua-  nearly  all  lalirailmile,  altlinu?;h  -miie  nl 
it  was  a  little  liinie  aciil.  ami -nine  a  little  uinre  liasic  than  lalua- 
ilmite.  In  liaiiil  -periip"n-  the  iieplieline  syenite  i-  -ecu  In  lie 
ciimpn-eil  111  nepheline.  felilspar,  ;i  Mack  mica,  ami  iicci-miial 
uraili-  nf  niafllielile.  Il  has  a  limre  nr  le—  well-iiiarkeil  liamlrii 
character  ami  i-  iisuall)  cn.arM'  in  i;rain.  The  relalne  aliiiiKiaiice 
I  if  the  cam-tit  ueii  I-  \a  lies  im  ire  nr  le—  in  ilifl'ereiil  part-  I'i  I  he  ma--. 


I!i'|iiiil  lit  the  I  'II  la  nil  Hiii-cnii  nt  Mini-,  \  nl,  viii.  ii.-iui   Jill. 

A   -iiiiiiwlial   -iiiiiliar  ucciitrci Iia-  Inch  ili-ci  ilicil  Ia    llaii-niiii    in  li 

ca-iiit.i  ni|ilicliiic-ycniical   Hniiikvillc.  \..l.       \ni.  .lour,  i  il  .Sc.  |N<Mt.  p.    IJi.. 
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I  ihIi'I-  ihc  Iiucrn.--((i|ic  the  |cii-k  i-  >ccn  Id  r(iii>i>l  c^-ciit  iail  V 
ui  nc|ilii'liiic.  |il;i^i(pcl;isc.  ami  l.ioiiiiv  while  iiiicrMcliiic.  cali-itf. 
iiiai.'NcIiIc,  |i\  lite,  apatite,  aijil  ziirnri  (  'i  ipcciir  a-  acce~>c)i\' 
"■.•n-lltueNI<.  The  I.Kilite  u>iiall\  imciii-  in  lathei  hii^'e  ii- 
iei;iihii--ha|je(|  iti(hvi(hial--.  which  are  ~Iniiijri\  ■  .lenehiuie.  in 
c-iihiur-  lanuinii  I'luin  a  fiale  Nellow  tn  a  \eiy  ileep  l.juwti,  ha.-al 
-ectmn-  I.einy  neaii\  I. hack  ll  i-  >niiietinie-  Iniiml  acljomui;,' 
"V  paitiahx  •uirniinih>(|  l.\  i.auiielite  ui  chh.iite.  thi-  hillef  niiii- 
eial  ch'aily  >h.jwiiijr  il>  (leiiNatmn  liorn  the  l>i<ilile.  'I"he  plates 
i>(  iHi.tite  ale  lre(|uent  i\  twi>te(h  The  pre\aihni;  leliUpar  i-  an 
an>iie.  which,  with  the  ne|iheline.  in  snirie  phice-  make-  up  the 
'■iiliic  luck.  .\>  a  rule  It  i>  fresh,  d.i-ui  riiij:  a>  hil.L;e  imhviilnals 
aiiil  -mailer  jrrai'is  iil'ten  shuwin^r  line  p(i|\  .-.ynthel  ic  twinning, 
the  lamelhc  I.eiiii;  dislinclly  Lent  in  some  i-a>es,  and  I  he  mineral 
nllen    -Imwinu'    -lia.in    shaihiw-.      .Micrncline    i<    pioeiit     in    small 

:iii '■     and     micr.pperthitic     inleimow  i  h-     are     cumiiKUi.      '{'he 

nephehne  tnrm-  lariic  irreijiilar  iiidn  idiiaU.  Irei|iieiil  h  cia(d^ed 
and  \-er\  tiirhid.  tin-  Hirliidit\  hein;:  due  li.  incipient  deccuiiposi- 
'11"  liiclusi(in>  (i\  -niall  idiinded  iiraitis  dl'  j)lai;icM-la>i'  and  un- 
twii.iied  h>l<l>par.  a>  well  a>  ul'  calciie  and  Ijiulile.  are  Irequentlv 
I'liind  111  the  nepheliiie.  Calciie  is  alwa\s  present  and  i-  (il'teii 
aluindalit.    (iccurriiiu     in     larp'    individual,-,      '{'he    ,-hape    i<\'    tiie 

grains  indicate  that   it   i-  derived   from  linie.-t ■  inclusion.-.      The 

I  wiiinin.i;  line-  (jf  the  caliate  are  often  curveil  in  a  -!  rikini:  manner, 
Hoth  iiiaKiietile  and  p\  rite  occur  in  small  aiiioiini-,  the  former 
licin;;  much  more  .alnindant,  'i'lie  p\  rite  in  one  or  two  ca-es  is 
t'oiind  pailiallx  altere(l  to  hem.itite,  while  m,.,i'nel  ite  hum-  ,i 
lionlei  ,irouiid  M.  I.ittle  zircon-  (  .'i  and  a  h'W  .t'lains  of  apatite 
po-se-.-inj:  fjood  ci-\slallo,j:raphic  outlines  aie  present  in  t  he -eiu  ion. 
The  curved  ii  dividuals  of  l.ioiite.  pla.iriocia.-e,  and  calciie,  and 
strain  -hadows,  -ii.^'u'csl  that  the  ro(d^  ha-  lieeii  -ulijected  to  <;real, 
pres-iiic, 

\  -epar.Mlioii  of  the  constituent-  of  the  rock  was  made  Ij\- 
iiie.in-  of  Thoulet'-  -.ilutioii,  which  showed  ihal  the  h'Idspar  was 
iilinosl  e,\clusivel>-  alliite.  the  potash  feldspar  present  lieiiif;  ijuitc 
sulicu-diiiale  in  amount,  luit  white  in  colour  like  the  all.ite,  and  thus 
'I"'  '"  lie  di-tiniiuishi.d  from  it  in  hand  specimens  of  the  roid<. 
One  curiou.s  tact    in  i'oniie,\ion  wi;h  this  rock    i-  i!iai,  while 

the   nepheline   syenite  I'ontailis   nut ■oil-   larce   j;raiiis  of  c;dcit,\ 

\vhich    frcuii   aii,aloi;\-    with   other  occiirreii<-es    would    iiat  uralh'    lie 


".I'll. Ill,-,     iJi     II  M.iiirii  !'■%     \\|)    pWMiMii     Mil  V-.    i:\r.    _".»l 
rcKalil'   i    .1-  ilcri\ci|    iVciiii    the   'ii-i]itci;r:cl  mn    mI'   iiiduilcil    iii,i--f- 

Ot    lilM('>!iillC.  no  lillll-IiillC  Wa-  InUIJil    Uithill   a    mile  nl    ll...  I.XlMi-inv. 

So    that    uliili'    llific    liia\     l.c    iliclu-ioii-   of  idc    liiiH-tniir    lii.|i|i-ii 
liy    llic   loiol    r,i\ciinir   wliH-h    inaiillc-   tmicli   of   tlir   ■•ui-iouiiilini; 

ili>tl'icl.  Ilic  -mail   holly  of  iii'|ilicliiic  -yr-nilc  -rein--  I ■cim'  a-  an 

isolalcii    Ilia.--   uilliin    ihc  irri-a!    o.'.-iiiiclicc  of  ,|;    -lU'  «  hii'li   illnlfr- 
lic-   the  iio]  t  lica-i    coiMcr  of   \\'o||a-toii. 
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'I'lic.-f  rock-  111  ihc  louii-hip  of  Mftliiicii  all'  roiiliiii'il  to  a  -iimlc> 
occmiciii-c.  wliirli,  hiucNcr.  i-  iaiur  and  form- t  he  m,i-t  -liikiiii; 
lo|)o}r|a|i|iii-al  feature  ill  tile  lo\viislu|i.  'rin-  i-  known  a>  llii- 
Bine  nioimtain,  a  riilfre  wliicii.  ri-ii  j;  alini|iti\  fiom  llie  plain 
aliout  tlie  miiiiile  of  tlie  loun-lii|).  -t  ret<lie-  a\va\  to  the-olitli- 
west  iieaiiy  as  far  a>  the  |{iirieii;li  line,  wlieie  it  ,<;raililall\'  .-ink.< 
ajiairi  to  llie  lexcl  of  tlie  plain.  It  lia-  an  average  lieij^lit  of  some- 
wliat  over  21  Ml  feel  aliove  the  level  of  Ka.-.-hal.oi;  lake,  which 
lie.-  immeiliately  to  the  -oiith  of  it,  hut  at  it-  noitiiern  eii.l  l.e.'oiiie- 
eoiisiileraMy  liij;lier.  reachin:;  an  elevation  of  :i()(l  I'eet  aiio\e  the 
wat(.M-.<   of    the    lake. 

'I'lii>  rii|;;e  of  the  Hlue  nioiiniain  coii-i.-t,^  of  nepheliiu'  aln' 
alkali  .-M'liite-,  while  the  .-■uirouinliin;  country,  a-  ,<howii  in  the 
acc<uiipaii\iii^  hancroft  map  sheet,  i-  uinlerlain  li\  ainphiliolite< 
iiohliiii^  thin  haiiils  of  crystalline  lime-tone,  ami  1)\'  i;ranite-j;iiei>>, 
'llie  syenite  mas-,  however,  while  loiniiiiL;  llie  Ulue  mountain, 
can  lie  traced  lieyoiid  the  limit  of  tli.it  lilije.  Imt  in  colli  inual  ion 
ol  it-  -trik".  to  the  southwest  acio-s  the  town  line  into  the  town- 
ship of  Hurleij;h  as  far  a^  Sloiiy  lake,  heini;  expo-ed  on  the  iioith 
-hole  of  this  lake,  on  (heea,-l  -ide  of  (•once.--ioii  a!  of  liiiiieiuh. 
and  also  con-titulitii;  one  .if  the  adjacent  islands  in  the  Like. 
■|  he  inas-,  however,  atl.iins  its  j;i|.;it,,;;t  width  Hear  it-  iioith- 
eastein  e.\t  reniity ,  ami  liecome-  proLiire-.-ixcK  narrower  a-  it 
nui-  toward  the  southwest,  that  portion  of  it  which  lies 
within  the  township  of  Burleijjh  lieini:-  inerel\  a  narrow  hand. 
It  liia\  thus  lie  said  to  possess  a  slender  |ieai-shaped  outline,  lieiii;; 
eifrht  iiiile>  loiii^,  and  one  ami  a  half  miles  wiile  at  ilswii|e-t  part 
near  the  iioilhea-t  end.  while  the  narrow  soiit hwe>tern  part  of 
the  ma—  where  it  runs  tlirmifjh  the  township  of  l<iirlei!;li  ha-  a 
width  of  only  aliout   iwci  hundreil  y.irds. 

Tile  normal  nepheline  sxeiiite  of  this  occiirreni'e  is  lie>|  ^ocn 
ill   the  iiort  he;iste|i!    na.rt     if   tlii.   Hlue  mountain,   w  lie  re  the  ni:!--- 
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Ii:i>  It-  uii'af-l  aic.'il  ilcM-lopmcrii .  Ii  i-  lifilil  i;ic\  nr  uhiic 
ill  I'liliiiir  .•mil  lit'  iiicihuiii  Kini'i.  I'ciii^  rliaiaitrii/.cii.  like  all 
tlic  -yciiitc-  III'  tlii>  (ici-ui  rcnrt'.  Iiv  a  M-w  \n\\  ruiitciil  iil  iriiii- 
Miafint-la  cnli-titiiciits.  In  tlic  i-riilial  ali'l  liiirlii-l  |Miitiiiii  nf  thi> 
iiipitlii'a>t('iii  |iait.  the  nirk  i-  iiia»ivc  in  cliaiaclcr,  Iml  "ii  riti  i- 
>i(l''  (|('vclii|is  a  iiiurc  III-  l('~s  well  niarknl  fuliation  nr  pa  lallcli-iii 
lit'  ciiM-titui'iit  iiiinrral.-.  which.  huwcNcr.  i>  no!  \t'i\  -irikini;  mi 
acrdiint  lit  till'  -mall  |ir(ili(iitiiin  (it  iniii-iiiamicsia  imi-l  itiicni- 
uhli-h  the  lurk  riiritain-.  'The  t'liliatcil  -t  lUi't  nil-  i-  ari'i  ilii  [lalili'i  I 
liy  a  -trcakcil  m-  srhli'iin  st ructiiic  in  the  nic'k.  which  cniiiciih- 
with  the  strike  of  the  I'liiiatiim,  that  i-  with  the  (liicctimi  nl'  the 
lunger  a\i-  nt  the  riilKi'.  The  streaks  cunsi-t  dt'  |i(irtiiin>  nt  the 
I'dck  which  are  ciiarser  in  jtraiii  than  the  iiinnial  ini-k,  m  u  liich 
eiiiitain    siiine    cnnstitilents    more    almnilatitlv    i|e\('|ci|iei|. 

S|iecimeii-  ul'  the  ruck  were  cnllected  t'rnm  a  niimlier  nt'  local- 
ities in  the  northeastern  part  ot'  the  mountain,  and  the  niati'iial 
t'rom  six  of  these  localities  has  tieeii  sliced  ami  stinlieil  micioscnp- 
ically.  Ill  -oiiie  cases  separations  ot'tlie  constituents  ha'.elieen 
made  liv  means  ot'  'I'hoiilet's  solution.  These  localities  were  as 
follows:  Lots  lMI  and  IX .  concession  \  ||.  .md  lots  Is.  I'.l.  I'l)  and 
•_'l.  concession  \'l.  of  the  township  of  .Methuen.  It  will  not.  how- 
ever, lie  necessary  to  descrilie  them  -eiiarateh'.  as  the  rock  is  in 
all  cases  almost    identical   in   charactei'  and   composition. 

I'mler  the  microscope  the  rock  is  seen  to  he  ver\"  fre>h. 
and  to  consist  of  alliite.  microcline.  and  nepheliiie.  with  which  are 
associated  w :\  siiliorclinate  amounts  of  ma<:netite.  uitli  liiotite  oi 
horiiMende.  or  very  rarely  pyroxene.  In  -oiiie  c.  >e>.  Iiut  imi 
Usually,  these  two  l.at  ler  minerals  occur  toi;ether  in  t  h.  same  roidx. 
In  some  places  musco\ite  is  found,  as-ociated  with  and  paitiv 
replacin.L:  the  liiolite.  As  acce--ory  lonstituenl -.  L;ailiet.  -capo- 
lite  ('.').  ami  zircon  ( ','i  were  oliserxcd.  in  ver\  small  amount-,  and 
each  ill  liilt  a  -in<;le  <peciiia'ii.  Tlie-e  are  the  onl\'  coli-t  it  ueiit- 
uliich    were    loimd. 

The  imrinal  lie|ilielilie  syenite  i-  a  \ariet\"  which  i-  hi.uliK' 
I'eld-patliic.  ami  rather  pool'  in  nepheline.  '\'\n^  feldspar  i-  chiell\ 
alliite.  This  mineral  i-  always  well  twinned  accordins;  to  the 
alliite  lav.  and  occa-ionall\  thi-  mode  of  twinnini'  i-  comlijiieil 
wiih  that  accordinir  lo  the  Caiisliail  law.  A  -eiii-  of  mea-'ire- 
iiienls  of  the  extinction  of  this  feldspar  in  -eclioii-   in    the  zone  of 
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tlic   lia-c  an. I    ihc   inaciii|iiiiai-"iil    wa-    liiailc   in   >lir|c~   m|    tlir    inck 

liiiiii    the   liii;lii'-l    piiiiit   lit'  the   Uluc   1 liHain.  ami   il    wa-  fnmul 

tl'at  the  iiia\iiiiuni  cMini-t  iuti  mi  cithn  >ii|c  nl  liic  tuiiiiiiris;  liiii' 
ua-  1(1  .  A  -ciiaralioii  n\  llic  ioii>t  it  ili-iit>  l.v  'rimulct '-  -.plntimi 
sliuwcil  till'  Iclil-jiar  to  ha\c  a  ~|ii'rilir  t;ra\ily  nl  \fi\  lir:iii\  _'-l)ll. 
riic  l('liU|iai'  i-  Miu>  |)iii\('il  til  lie  alliitc.  ami  similar  ~i'|iai  atimis 
rallicil  nut  I'll  ~|M'rilM('ll^  I'oili'rtcil  iin  lut  |S.  ri  inii->liin  \|. 
ami  nil  ^|iri-iiiiiMi'  nf  the  vaniiu>  ilif'tVifiitial  luii  |i|iM|iirt-  of 
tlic  inrls  In  lie  nii'litinlicil  licinu,  >linu  that  the  |ilafiinrla~i'  jUf-i'lit 
in  the  ini-l\  i>  ahvay-  alliitc.  aii'l  that  im  fc|il.-|iar  iiinro  lia~ir  than 
ilii  »|icric^  (that  i>  ha\in;;  a  -jicrifir  jriavily  (iicatiT  than  '_'-t'.l)) 
(I'anii-  in  till'  inrk.  Till'  iiiiiTiirlini'  i>  nnn-n  Ics-  aliuiniiiit  than 
tlic  alhitc.  altlmiifili  it  al\va\>  n"riiis  in  rnn.^iilcralili'  aiunMlit. 
'I'licic  i^.  jiiil);in<;  trmn  the  I'l'^ult-  nt  the  'I'hnuli't  scpafatinn-.  :iml 
till'  a|iIH'ai'anrc  nl'  ihi'  rnrk  in  thin  srctinii--,  timn  tun  tn  Imir 
limes  a>  inucli  alliitc  as  niii-riirlinc  usually  incscnt.  Il  i~  rhai- 
artcrizi'il  liv  it>  very  nairnw  crnss-hatrlii'il  Twiiiiiih!;.  Thi'  ni'|ihi'- 
liiii'  i-  il-UalK'  i|iiiti'  fresh,  lUi'  nrra-innallx"  -hnw-  liai-i'-  nl  alti'ia- 
tinii.  Il  nrrm-  ill  large  i rreii'ila r->ha|ie(|  i;raiii>.  and  i-  uniaxial 
anil  nei;ative.  Il  i.-.  nti  the  wlmle,  almut  equal  In  the  micmrline 
III  aniniint.  Init  Inrallv  herniiie--  the  piepcimleratin;;  cnii-l  it  Uent 
111  the  reek.  'I'lie  liintite  i>  a  \el\  >llon;;l\'  |i|enehlnic  \aiiel\. 
f(  ilaik  i:i'''<'ui~li  lunwn.  lieall\'  Maek.  j;  pale  \ellnu. 
AliMii-ptinii  H>C.  The  axial  aiiflle  is  very  -mall.  The  hnin- 
lilemle  is  ret'eraMe  In  the  \ariety  hastiim-ite.  The -mail  imli\iil- 
U:ils  pii.-.-e-s  a  fairh'  i;nn(|  er\-tailine  t'nrni.  liul  the  larger  nni'-  are 
irregular  in  shape.  -(Uiietime,-  l\ing  Ketween  the  I'ehl-pat  hir 
element-  I'i  the  rnek.  .aiiii  -niiietinie-  em-ln-ing  them.  It  ha-  an 
inleii,-e  rnlniir  ami  ,i  very  -timm  plenrhini-ni .  .i-  Inllnu-: 
il  green  with  yellnwi-h  tinge.  [>  deep  green  with  I'lui-h  tinge. 
^;  deep  green.  The  aliM'rptmn  i-  C.l?>fl.  The  di-per-inii 
'.-  \ei\  -tmng.  ,-ind  ,-i'rlinii-  at  lii;ht  .-illgle-  In  ihe  nptie  ,i\e-  ,iie 
ne.iih  npa(|Ui'.  The  ixtini-tmn  i-  high.  pinli:d'i\  ,ihnui  :10  . 
The  mu>c-n\ile  -hnw-  the  usual  i-h;,  I  .irlei  -  nl'  ih-il  -peril-,  Tlie 
magnetite  nrcui-  rhie!l\  ill  large  indixidual-  -laltered  -|i,-iiingl\ 
ihrnugh  the  rnrk  and  u-ually  pn— i— ing  :i  rude  i-i\ -talliin'  tnrm. 
The  garnet  w  hirh  \,:i-  I'nimd  in  -m.ill  ainnunt  in  niie  -pecimeii  nt 
the  rnek  hnldili^  imnil .Icnde,  i-  pale  \elln\\i-h  lirnwn  in  rnlniil-, 
and    ideilTii-al    ill   all    il-  (diarai'ter-   with    that    miniring  a--nci.ili'd 
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uilli    tlic    li;i>tiMy;-it('   in    the    I  )uiiy;aiiiiiiii    iic|ili('liiii>  ..\('iiili\  linin 
wliH'li   the  latter  liiilicial   \\a>  iiii};iii:ill\    iIi-xtiIm-iI.  ' 

A-  has  liccil  IMCIitioliCil.  the  lurk  uttcii  |iii-.<'~M'-  a  -Ilcakcl 
iir-  ^ihlii'in  "tnii'tiirc.  due  Id  a  i'iia:>i'r  ki'^'I"  m' ililTcrcin-f  in  irnii- 
t'ialiij;iral  ciiiniiiisitioti  in  .-(iinc  purtiiin^  nl'  tin-  i^ick.  'I' he  c  i:i'  ^cls' 
cnstallinc  -ticaks  usuall\  cnr.sist  of  alMtc  ami  li('|ih<-liti('.  in- 
ili\iilual-  ut  the  latter  tnineral  -even  inrhe-  in  iliaineter  liaviiii: 
lieen  (iliMT\ei|  in  iiiie  ca^e.  Sd'lalile  ua~  (ili-ei\  cij  iti  a-»i"-iat  Inn 
with   the  i-iiar.-e-niaiiieil   ne|ilieliiie  in   a   feu   pjai'e.-. 

■j'he  i(i<'k  ha-  a  uianiilar  >t  ineture.  mi  which  the  taint  irnei»io 
allii  the  si-ht it'll  II  -tnietuies  are  <U|>eriniluceil.  Iihick-  n\  the  I'liek 
rpseinMin;;  a  Minieuhat  inipure  ciy-talline  linie>tcine  nr  niaiMe. 
I'ncler  the  niiciu-nipe  the  >f ructiiii'  i>  -;een  In  a|.|iriMch  r|ii«el\- 
t(i  an  alldtriiiiiKirphii-  ilevelopinent.  In  dne  ca-e  a  niinutelv 
miarnlitie  -tructuic  ua-  seen. 

The  p\ni\en<>.  which  -pei  ie>.  as  has  Keen  nientinneil.  i>  ncra- 
si(inall>  tniuiil  in  the  ruck,  was  tdiniil  most  aliunilantl\  in  the 
iiepheline  ~\ cnite  I'nrniintr  the  ~ini unit  of  the  ri'li;e  on  the  -nut  heiii 
part  (il  lot  17.  c(inces.<i(iii  \11|  of  .Methiien.  Here  it  is.  with  the 
e\ri'i.tioii  o|  a  lew  crystals  iif  ina.nnetite.  tli!>  only  ilark  coii-ti- 
'•'ent  ol  the  rock,  liiit  oc,  ii's  in  ver\  small  amount.  It  is  liri^rlit 
,L'  ■  in  colour,  and  distinctly  pleochl'oic,  with  .■(  small  aiiijle  of 
e.\,,,iction,    and    is    proliaMy   aciiiite, 

A  fine  de\eliipmeMt  of  the  tippheline  syenite  is  also  x'cn  form- 
inj;  hi^li  while  cliffs  at  the  western  end  of  Mountain  lake,  on 
the  north  -iile  of  the  lake,  on  lots  1:;  and  14,  conce^-ion  X  of 
,\iethuiii.  Thi-  luck  eonsi.-'s  of  aliout  one-third  Iiepheline  and 
two-third.-  leldspar.  It  is  almost  free  from  iron-mai;nesia  con- 
stituent-. I  iidei'  the  microscope  it  is  found  to  lie  conipo.sed  of 
all  lite,  niiciocline.  and  iiepheline.  with  accessory  tnaj;n<'tite.  liiotite. 
and  mu-co\ite.  .\  'I'houlet  separation  of  the  i-ock  showed  that 
no  feld-p.ir  more  liasic  than  alliite  was  pre.s(-nt,  and  the  separated 
microcline  was  i|Uile  while  ;i!id  c.iuld  not  lie  dislinjiuisheil  iji  colour 
from  the  alliite. 

in  a  lather  more  micaceous  specimen  of  the  iiepheline  s\eniie 
from  the  Blue  iiK)iui1aiii,  collected  a  short  distance  further  east, 
on  lot  1"),  i-oncession  I\  of  .Metinu  n.  a  small  i|iiaiitity  of  spinel,  in 


'  Ailaiii.-.  I",  I).,  anil  IIarriiii;toii,  \^.  .1.  - 1  In  ;i  now  Alkali  MimiiIiIcimIc  miicI 
a  TiiaiiiliMcii.-  .\Ti(lni(lilc  fnmi  tlip  .\c|ihclini'Syt'iiiit' uf  ItiiTifiaiiiinn.  Il.i-iiiiir.s 
ciiiiiil  \  .  I  iiitiirin.      .\iii,  .liiur.  Ill'  .■^ricncc,  March    ISdO. 
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lit'lc  iniiiiili'il  iniiiviiiii.il-.  ua>  iili>crv<'i!  in  thi' thin -i-'rinii-  Tlie 
ni-cuii-ciicr  III'  tlii-  liiint'i'.il  i-  III  intt'K-t  :i-  «liiiu  in;;  tliat  t  lir  niMUiii.i 
licic  run' :■.:::•.  i  :i  -lillilt  rM-f—  nt  :.liinun:i.  uliirli  M'|i.i  i  ali"  i  m  ruin- 
liin.-ilii  ti  uilli  niau;tn'sia  a-  -|iini'l.  u  liili'.  a-  iiicnt  innt'ij  l.i-l.ivv.  tiic 
nnnii  lali.'1'r  i'\i-i'--  nt'  aliniiina  in  ■  ■!  Ihi  fiait-  nl  t  lie  nia--  -i-naiatc^ 
nut   a-  i-iiriiiiiiuni. 

'I'iir  niillii.il  lii'|ilifluii'  ,-\cniti-  111  [ilan--  lnT.iinc-  la'iiiT  (ini'r 
in  ^I'aiii  anil  |iiMiirr  in  ncphfjinc  tliaii  'i-u.il.  i  inc  nl' t in-  i.i'-i  'li'- 
vi'lopniflit-  iif  llii>  \  aiic't  V  is  til  lie  t'liiiiiii  nil  tlic  -iinmiit  ni  t||r  iiiiijc 

lit'    the    llllic    niniintaill.  .almllt    lIlC    llliilllifnl     Int-     I.'!    .lll'l     11     .nll- 

ia-~i.iii    X     111'    Mi'tliui'ii.    uliiMv    It     1-    --I'fn     in     laii;ii    r\|in-uic'-. 

I    llill-r      t  lie     lnirlnsrn|M'      it      I-     -cell      tn     lie     ci  iln|in-Ci  I      r|i|ctl\       nl' 

alliitc.  w  ilh  a  rnn-iilcialijc  ailnii\turi' nf  niicinrlinc  aipi  a  -iiialici' 
amniint  nt  ni'iihclinc  .Mii^cnviti'  anil  inai;nctitc.  Imtli  \it\  -uli- 
orilinatc  in  ainniint.  aic  the  nnlv'  ntlici-  rnn<titii('iit~  iiii'-i'iit.  'rin' 
ini-k  merit-  im  I'uitlicr  ile-rii|itiiiii.  -iiii-c  it-  -tinrtiiir  aiiii  llie 
rhai'ac-tc]  nf  it-  rnn-tlt  iiclil  niincial-  ari'  lilclitiral  uitli  that  nl  the 
ni'[iliflinc  -M'liitc  aliiMih  ilc-n  i'lcil.  It  ilitiri-  1 1  nni  ilii'iinimal 
ii"'|i!icliiic  -M'liiti'  in  cnntaininj:  li--  nr|ih('lini'.  and  in  lia\in^ 
mu-i-n\i;c   as    tlif   nnn-t'('lil-|ialliir    rnii-i  it  ucnl . 

A  chcniic.al  aiial\-is  nt'tliis  mck,  !i\  l'rnl'i'.-,-ni  \nit,.ii  j'.v  au- 
nt   Mc(;ill    rnivi'i-it  \  .    i:;i\c    the    fnllnwinj,'    ic-ult.-:--- 

SiO r,t.t.i;\ 

■j'K  ) nunc 
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Mn( » nniii' 
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It-   |iii-itiiiii   III   I  lie  i|iiaiitiiativc  ii,i--.itir;iniiii   i>: 

•l;!"    I I'cl-,|;,nr. 

<  »i'li'i  ti  Ku»arf. 

Kalii:  1 Mia-ka-f 

Suli-iaiii;   * \lia~kii-f. 

I  ii''    iiMiilc    i>r   arnial    liiiiiclal(if;ii  ai    ii  unim.-it  imi    ul'   tlii'    Ini'k 
is   a>    liilliiw-: 


t  •llli.irla-c 
Alliilr.  .  . 
Aiim  tliilc. 

Nl'jillI'liMC. 
Mux-iivitr 
i'llnlitc 

Mai;nctilc. 
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111  This  rali-ulaliiili  till'  liiilasli  alni  smla  iiKilccillcs  in  tl'.c 
iM'|ilj<'iiric  arc  taken  a-  liciii<;  iircsciit  in  I  lie  rchitivc  |ini|Mirtiiiii 
(it  line  til  Inc.  whicli  -  tlif  p:  i|iiirtiiin  in  uliich  tlicy  iiavc  liccn 
shown  li\  analysis  tn  nccuv  in  the  ncphclinc  nt'  this  ihstrict.  The 
pnipnitiiin   of  al'iite  ami     'nuithite.   hnwexer,   is  jxivater  than   ten 
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to    -iiM',    »liic-|i    iiiiMii-    that    -iiiin'   "t    llif   ail.itc    i-    Mlillfil     Aitli    llic 
<ir!  Iii>i-i:i-c'  III  I  he  liii  III  111  -Ml  la  .  ii  T  In  ir|a-i'. 

\--iMialc(l  Willi  till'  nc|ilirliri('  -\cniti'  tliiTc  ncriir-  in  )ilar<'- 
a  ralln'i  iciiiai  kaMc  liinkini;  -\cmtr.  |ial('  ami  ii'i!i|i-li  ■«.  pink  in 
11. 1 1 II 11  ami.  likr  till'  nciiliflilii'  -\  cnilf.  alliiii--l  tlfc  li.iin  iinn-liia^- 
nr-ia  riin-tituciil-.  It  cn-ciii-  a-  ,(///,</<;/  m  the  nuriiial  inrl- 
|ia--iiii;  mi|M'ir('|it  il  i|\  intu  it.  Iiiil  i-  rliiclU  runtini'il  In  llic  -hlr- 
nl  ilir  111  riiiicniT.  al'liiiui;li  imt  nuil  iiiin  ai-l  \  i|c\clii|ii'i|  ilmiil  it 
it    I-   -I'lai    allium   I  hr   iimt  hci  ii    ImiiliM-  ul    llii'   iiia--.    linni    Inl    _'_'  nl 

MctlllllMl    111    Stii|l\     lakr.    ami    Inllll-    Mir    -nllllll'in    linlilca    nl    lilt-     I   I 

1.').  ami    Hi  III'  Mclliiirli. 

riic  i-iijiiiii  III  the  la-r  nf  llir  iri|i||-li  \allct\  I-  a|i|ia  I  nil  i '. 
ilui-  In  the  t;icat('i  alaimlalirc  nl  I'lA  inin  .!r  ici|i|i-li  im-ii^inii- 
w  hull  nrrur  in  I  ml  1 1  lcli|-|iai~  I  In  i  I -ill  II  li  Hal  i 'In  .  ami  x\  Im-c  |iii-i-mi' 
-('(•111-  In  l'(-  a'cnnipaiiicil  liv  llic  al'iiatimi  nf  an\  i)i'|iliclinc 
which   iiia\    lie  inc-cnt    In  a   |ici-iiliai    iiic-ci-kiic-li  kc  ai;;;''.^;,i|.  ,||.- 

l-rii'l'li    I'clnW  The     rcihii-ll     •■njnllr     m      lad      -CCIH-    In    In      i|'"-tnall 

incipient  alter. limn  nl'  the  Inck.  which  i~  chiell\  -eeii  .almiit  llie 
-hie-  iii  I  he   Ini--. 

The  ici|ili-li  >\c!iile  i-  l\pic:ill\  ile\c|npei|  .al.nnl  :i  i|;iarlei 
nl  :i  mile  we-1  iil  the  Incalll  \  llnlii  x\  hich  'he  nephelllie  -\enile, 
w  hn-e  ai!.ii>>i-  ha-  Keen  j:i\cn  aln'.c,  wa-  nhlaiiiel.  Il  i-  ere 
lra\cr-e(l  li\  ;  he  \cin-  v\liich  are  liein;:  wmkeii  tm  cniiimlillii. 
h  i-  lir-l  -eel I  In  ncciir  :i-  -t  reak>  ni  .rhi k  ii  n  \\\  I  he  w  hit e  i  nek  ami 
nn  ,i;nini;  we-t  replace-  I -le  hiMei.  'i'lie  -\enile  here  I,.,-  a  |iale 
reilili-h  nr  pllikl-h  cnlmir,  alni  l-  i.alher  line  alel  e\Cll  III  •ilaiM. 
The    iinii-!iiai;iie-la    cnn>I  il  Ueiil -.    \\hicti    are    \er\     -nlmi  .lin  ile    ill 

aninllil.      nccllr       a--ncialeil        Injlelher.       I'ninillm       little       elnni;.itei| 

ila-hc>.    ^i\"iiii;    a    -pecie-    nl    Inliatmii    in   the    mck. 

rii'ler  the  liiicrn-cnpe  the  imk  i-  -eeli  In  h,.  cniiipn-e'l 
e--eiitl.iil\      nl'    alliite   .alni    niic|n|ine  The    twililiiliir    nl    I  lie    iiiii- 

Inclilie    1-    M'ly     liarinA.     alni    ihcic     i-    -nine    unlwiniieii   tehl-pai 

which  i-  apparently  ni  t  iinc|a.-e.      'I'l lil\    nlher    iiillier.il-  pre-eii! 

are  'niiitlle.  inaL'lielite.  p\llle.  calcite.  alni  i|Uarl/..  'I'lie-e  m-ciii 
ilitiinalelv  a>-ncialeii,  allii  In!  i  the  little  li.ilk  cnlnureil  ila-he- 
-eeii  ill  I  he  liainl  spcciincDs.  'I'liey  are  .all  pic-ent  in  -mall 
anmiiiit.    'he     liiai;netitl'    ol'teii    lia\illji    ;i    liliie    ci\-lallilie     Iniiii. 

The    calcii ciir<    ill    irreL'ular-shapeil    iinliviiluals,    ami    i^    <■<■- 

ca>iniiall\  -cell  awav  t'lnln  the  ii,a>iie>.  lyin;;  I.etwcen  the  lehl- 
^pai    i;raiii-.        It     i-    imt    -ecu   in    .all   ,-eciinn-.       The  ipiariz,    like 
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the  cMlcitc,  il(ii'>  II. i!  iicriir  in  :ill  XTiions,  m\i\  wlicii  present  is 
fouiiil  with  the  ralritc  ill  iMllicr  iarirc  irrcf.'illai-slia|  inl  <f|-aiiis. 
'I'licx'  Iwii  ciiiisliluciit-  iiia\'  lie  scci)iiilai\  |irni|iii-;s.  all  luiiifjli  nut 
(inliiiai'v    il(M-iiiii|i(isiti(iii    |ii(iiiiicts.    fur    the    mck    is    very    tre^li. 

'I'lic  ruck  has  an  allot  ri(iniiir|iliii'  si  riii'l  lire.  ap|irciai-hiiiu;  iicarh' 
in  rliaraclcr  in  the  iimsaii-  nv  paxciiii'iil  ~l  nid  un- - -I'cn  in 
mctaiiiorphii-   rucks. 

.\  chemical  aii.il\sis  nt  t  lie  rcuk.  Iiy  l'r(ile-.iir  .Vniidii  jixaiis. 
flave    the    tc  pIIuw  iiii;    n      ills:—  * 

SiO., (M-S<t  perci^nt. 

TK). IK  me 

.\UO, i.).;:; 

\\:\y,  :/.();; 

l'V() .'T.-l 

MliO trace 

CaO .l(i 

MrO -27 

K,() :;.<i:i 

Xa.O      (i-olt 

VP, none 

?^ niiilet. 

CO .44 

n,() .:i4 


1(1(1-4.") 
'I'lie  iKHiii  111'  the  ruck  is  a>  follow^:     ■ 

( )r1  liiiclase L'.'!--!-")  pen 

.MI'ite ,-).-.-.")4 

.XiKirthite l-ll 

tinartz 11  -Jl' 

( 'iiriiinluiii :!-77 

Myperstlieiie .70 

Maftnetite    'J-:!'-' 

I'vrite -ts 


lit. 


im-c.d 


('arli<iiiic  aciil  ami  u  aler 


l(i(i:i.s 
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Tlic  MiiKiiiiil  dl'  |i\  liii'  i>  c.ili-ulalc'l  liy  .■i~-iniiiiiu'  that  tlic 
(■\ri.~-  III'  iViiic  iiiiii  ii\cr  the  aiiiniiiit  rci|iiii('i|  tn  Imiii  iii.-iuiict  ili' 
witii   the  l'rnciii~  ii\ii|i'.   i-  miitcil   with  .--ulliliiif. 

Till'  |in-itiiiii  iif  tlii-  ini-k  ill  tiic  (|ii:inl  il:iti\c  (■la>-ilii-:it|nli 
i-  a~  Inlli  A\  -:    - 

(la-  I I'fi>alalii". 

<  liilcr  I       Riilaiiiiaic 

liaim'  1 I.i|iaia-c'. 

Suli-ialii;   i    Kallci  i|i|i'-c  I  iirai 

Xiinliiiai  kii-c \ 

ll',  liiiuc\('l',  till'  ralritr  lie  ima  M  Ir.  I  a~  ^I'ci  i|ii  lal-\  alpi  il> 
liliii'  lie  cali-iilatcil  a-  ai;  itliilc  nii  t  lie  ~ii]i|Mi~il  imi  tliat  il  wa> 
really  |ir('s('iit  ill  tlir  miiiiiial  iiiaiiiiia.  while  the  carliiiiiii-  ai-i:l  wa- 
iiiil  :  this  iiicrcasc  ut'  salii'  lime  will  lie  just  stidicieiil  In  rair\  the 
ruck  (i\c'r  into  <  )ii|er  .">  ami  t  hiis  make  il  a  t  'aiiailaie  wil  h  I  he  >uli- 
raii^  Ncii'clmarkiise.  Miiiei  aliii^ii-ally  it  i|il't'ei~  Irmii  the  while 
sxeiiite  just  ijesei'iiieil  in  i-untaiiiiii^'  iin  iie|)heline  or  iiiusco\iie, 
liut  a  little  i|Uartz.  'I'he  mmle  ol'  tlii-  rock  is  iieailv  iiormalixe. 
thai  i<.  I  he  aclual  mineral  rompositioii  is  nearh  that  ^et  t'oilh  in 
t  he  norm,  '{'he  h\  pei'-t  heiie  ot'  I  he  norm  lielon«;>  lo  I  he  liii:lite  ol' 
I  he  fork,  the  I'ormer  mineral  Mot  lieim;  aetually  present .  The 
ralciilalion  shows  that  lliere  is  reall\'  relatively  more  alMie  pre-eni 
in  proportion  to  the  orlhoelase  than  would  lie  suppo-eil  I'rom  a 
sluily  ol'  the  thin  MMiioiis.  ||  al-o  >how-  that  there  is  rather 
more  i|Uart/  pre-enI  than  wniih!  lie  expected  Ifom  an  examina- 
tion ol'  the  hand  specimens  or  the  -^lide.-.  and  al-o  thai  I  he  rock 
niu~l  con  I  all.  ^ome  free  ahimilia  in  t  he  I'oriii  of  corundum,  all  houiili 
this  mineral  doe-  not  happen  to  occur  in  any  of  the  thin  >ections 
which  lia\'e  lieeii  prepared  of  the  rock  from  1  hi-  particular  localil.X'. 
As  has  lieeii  mentioned,  however,  corundum  i-  found  .aliuiidaiilly 
in  the  vein-  or  dikes  of  -yeiiiie  pe;:;malile  which  cut  I  he  rock  at 
ihi-  locality.  The  occuri'encc  of  free  i|U.arl/.  and  corundum  in 
t  he  -a me  ij;iieou-  rock  appeal's  lo  lie  an  aiiomalv  .  If.  ho\ve\'er.  thi' 
ipiariz  lie  -econdarv  (he  tiiiom.iK'  di-appe.ars. 

Where  this  reddi-h  -\cnite.  a  mill'  and  ,a  (lU.arlei  lo  the 
soiithuc-i  ol  the  locality  ju-t  de-crihed.  cro— e-  the  mad  runniii'.; 
iiorlh  from  Lake  Kas-haliosr  to  .lack-  kike,  on  lot  li.  conce--ion 
.\  1 1  of  the  loun-hip  of  liuiieijih.  il  m  place-  hold-  corundum 
in    l.'iruc    amount.       1  nder    the    micio-cope    the    rock    i-    -een    to 
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c'liiisist  (it  alliilc.  micidi-liiic,  iiitlidclMsc.  liiotitc.  miHcdvitc.  and 
fonmiluin.  'I'lic  alliitc  incpiiiiilcrati's  lari;t'ly  in  anuiunt  (ivci-  tlic 
potasli  t'clilspais.  Hiotilc  is  picscnt  only  in  very  small  amnuiit, 
lait  there  is  a  ronsicleralile  percentage  iif  nuiscuxite,  in  iiicjiiilar- 
>liapeil  iii(li\  iililals  which  have  a  teinlency  tdWaids  a  lat  h-.-hapeil 
(level(i|iinent .  and  which  iil'ten  occur  in  i^idups,  which  !i-e(Hiently 
penetrate   one   another   and    also   penetrate   the   feldspars. 

The  ccirunduin  occurs  as  individuals  aliout  half  an  ini'h  loirji. 
which  are  especially  ahundant  in  streaks  followinj;  the  strike  of 
the  ro(d<.  in  the  thin  sections  it  is  inxaiiahly  seen  to  lie  <'iniieilded 
in  the  inu.-covite  in  the  form  of  veiy  iii'ev:ular-.-liaped  i;iain<. 
roun<led  oi-  corroded  in  appearance.  i!ach  corundum  irraiu  has 
a  .-in,i;le  larf;e  individual  of  muscoxite  enclosinf;  il.  or  occasioiialh' 
there  are  t  uo  or  more  smaller  i;i-ain<  of  corundum  within  the  siiijjle 
nuHcovite  indiviilual.  which  look  as  if  they  had  <pii!;inally  formed 
part  of  one  larger  indisii'ual.  iSee  Plate  J,l\').  'the  nnr-co\ite 
outline  often  in  a  jieneial  wa\'  conforms  to  that  of  th(  corundum 
core  which  it  contains,  as  shown  in  the  a<-compan\  ui.ii  micro- 
pliotofjraph  of  a  thin  section  of  the  r<i(d\.      (See   I'late  I.Xi. 

The  corundum  has  the  usual  hij-h  index  of  refiactiou.  and  a 
doui'le  refraction  which  usually  jrix'e-  yellows  and  reds  of  the  liist 
oi'der.  Iiut  in  some  cases,  even  in  ^ood  sections,  ^ivc^  a  Mue  of  the 
second  order.  .\>  has  I cen  mentioneii  elsewhere,  the  colours 
which  this  mineral  liixcs  in  thin  sections  are  usually  hi,<;liei'  than 
would  I  e  e.Npecteil.  on  .account  of  the  fact  that  owiiij;  to  il-  hard- 
ness il  alway>  icliiailis  Mimewhal  thicker  in  the  liiii>hed  >ection 
than  the  mineral-  with  which  il  is  a>-ociated.  and  c.-in  lie  seen 
distini-tly  st.alidinn  up  from  the  surface,  if  the  slide  i-  e\;. mined 
Ict'ore  the  cover  ijlas-  i>  placed  upon  it.  It  often  I'ontaiu-  iniiiiile 
opaipie  lilaci^  iiiclu-ioii>.  w  hi^  h  in  the  lia>al  sections  appear  ;,s 
irrei;ularl\'  roundeil  plates.  Init  in  -ectioiis  parallel  to  the  vcilical 
axis  of  the  crystal,  as  rod>.  In  the  la>l  iiKiilioiied  .-eciions  ilie 
extinction  of  the  corundum  is  parallel  to  the  direction  of  thi'  rod-. 
>o  that  tlie-e  latter  are  inlaid  parallel  to  the  liase. 

It  is  iinpossilile  to  determine  frmn  the  section--  whether  there 
is  a  constant  orientation  in  the  ca-c  of  the  corundum  aiul  niusco- 
\ite.  In  one  I'ase,  howex'er,  the  lia>al  plane  of  the  coiundum. 
luaikeil  liy  the  inclusions,  lies  in  the  direction  of  the  \filical 
axis  of  the  enclosinji  mu-covite  iudixidual. 
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III  iiiiditioii  t(i  the  dark  iiiclusii)iis  just  incntioiiccl,  the  cmi 
liniitf  iDUiidfil  <;i:iiris  of  a  deep  jficci 


(luiii  occasioiiallv  piumh 


isotropic  iniiicral.  wliicli  have  tiic  cliarai'ti-rs  of  spinel.  In  one 
or  two  cases,  larger  grains  of  tliis  mineral  are  seen  associated  with 
the  corundum. 


Tl 


le  reddish  sxenite  is  also  seen  alonj:  the  soiiliieasteiii   side 


ol  the 
crosse.- 


Mine 
Hro 


mountain,  forniiiif!  the  niarjiin  of  the  intrusion 


It 


i  liay.  whicli  is  the  most  northerl\-  portion  of 
Ka.sshaliog  lake,  e.xtendinK  from  the  west  side  of  lot  14.  concession 
\III.  as  far  as  the  southeast  corner  of  lot  17,  conc(>ssion  \'II  of 
.Methuen.    On  the  north  it  pa.sses  into  a  ratiier  fine-jrrained  varietv 


of  the  nepheline  syenite.  ] 


nalvsis  is  <;i\en 


)ove. 


an 


loor  in  nepheliiK 
d  then  into  the  nepi 


ike  that  of 


wliich  an 
leliiie  sveiiip'  of  the 


mam  hodvot  tli(>  intrusion 


The  reddish  syenite  from  several  |>laces  alonj;  this  hand  was 


e.xamined.  and  was  in  all  cases  found  to  lie  identic 


u  in  charai  ter. 


It  is  composed  of  aliiite  and  mic 


ocliiie,  with  a  s 


small 


of  hiotite.       .\   few   scattered  crystals  of  magnetite  can 
in   the   ro(  k  in   some  jilaces    and  on  the  west  side  of  Urook: 


percentafte 


little  ca 


Icit 


e  occuis.  in  small  ioundc( 


f^rains.       In   most 
places  the  rock  also  holds  a  .small   amount   of   a    mineral   which 
now  comj)letely  changed   to  a  fjieseckite-like  alteration  product. 


'he 


ontains  from   two  and   a   half  to  tl 


iree  times  ;ir 


much 


alliite  as  microcline.     The  jrieseckite  is  yellow  on   the  weatherei 


a  pink  col 
lustreles 


but  on 


our. 


fresl 


1  surfaces  of  tl 


•k  it   hi 


a   pale  Kieen  or 


hardness  of  four,  ami  is  (piite  dull  and 


.\    idusih   (piantitative 


inalysis    of    a    specimen. 

(lilowinif    cheniica 


il 


Mr.  ().  !■;.  I.eroy.  showed  it  to  po,s.sess  the  fi 
composition:  -SiO,.  4.">  (n-r  cent:  MS),  (with  a  little  IVnO,).  .'iS 
percent:  M^O.  :{•()  per  <-ent :  CaO.  L'-'i  per  cent:  H.,(>,  7-S  per 
cent;    K.,().    not    determined. 


kn 


This  re])resents  the  chemical  composition  of  the  ajijir 
own  as  gieseckite.  which  is 


■ate 


found  in  otl 


alteration  of  nepheline  commonly 
other  parts  ot  the  world.  Here  also  it  is  evidently  an 
altered  nepheline.  for  althouKli  in  the  pink  syenite  the  change  is 
always  complete,  no  unaltered  nepheline  remaining  in  the  rock, 
ill  the  white  variety  of  the  syenite  in  a  few  places  the  nepheline 
can  lie  se«'n  in  process  of  alteration  into  such  an  .'ifjiireirate.  A 
similar  material  is  also  produced  liy  the  alteration  of  the  nepheline 
ill  the  nepheline  syenite  in  one  part  of  the  township  of  Monmouth, 


:>i)_' 
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f'ii 


aliil  l]:i~  alli';iil\  licrii  ilc-ciilu'il  (-cc  |i:n;c  L'sl).  A-  lia.~  lit'cil  IIU'U- 
tidiMMl.  the  iic|ili('liiic  ~yciiilc  iiki,~,--  luniiinu;  llic  liliic  inouiitaiii 
cNti'iiiU  til  ilic  .~uiilliui-l  III  ihc  Iniin  111'  a  iiarniw  licit,  ami  cvciilii- 
all\  ili^.i|i|ii'ars  iiinlfl'  tlic  uati-i-  cil'  Sliiii\-  l.aki'.  mi  iMi|ii-r.~siiiii  X 
('!  till'  |ii\vii-.|ii|i  lit  r.iiili'i^li.  It  i-  wi-ll  cxiici-cil  nil  the  -hiirc  of 
the  lakr.aiicl  al-ci  mi  ;.  -niall  i^laml  -itiiatcil  a  -Imrl  ili-taiii'c  t'niiii 
tlir  -liiilf.  'I  lie  I. aim  lii'ic  i-(iii>;>;~  ,i|'  a  ,!;ic>  liclilicliiic  -\ciiilc 
llatikcil  nil  citlici-  ~i(|('  li\  pink  -sciiitc.  'i'lictwn  nick~  pa-^  iiiin 
line  aiiiitlicr  ami  lintli  lia\c  a  ^niiicw  hat  !;ii('i>~ic  ^i  i  uri  inc.  i  licv 
laii  lie  .-ceil  tn  .-cml  ilikc.-  ititci  tlii'  liiiic>liiiic  which  lic~  in  the  wc-t 

n|    thclll.    ami    tn    hn'.d    inchl-inll,-.    nf    ii.       ISntll    nil    the    ^linlc    alcl    nil 

the  i>laml  ^e^irc.Ljalinii-  nl  cniiiinlniii  ;ire  ncca>i(iiiallv  Iniiiiil  in 
the  pink  -yciiite.  ami  ncc.-i>iniiall\  nii  the  i-jaml  tlic  same  inincial 
i^  .-cell  in  t  he  ncpheline  >\  ciiite.  'I  he  inck>  u  hc^ii  cxalnineij  iiiicin- 
.»cnpicall\  aiclniiml  tn  he  iiiclitical  in  chalactei-  uilli  the  nci-ill- 
relicc-    alrcai'i     ilc-crile(|    limn    the    IMiie    inniintain. 

.\-  h;  -  1  (ill  ineiitiniieil.  kni  h  lliene|hchnc  ~veiiitc  ami  the 
i(il(li.-li  ,-yciiitc  lic(|iiently  cniiiain  I'naiMT  .L;iailici|  -trrak,--  nr 
sill  lie  III,.  Ill  ihi-  roped  they  le-einlilc  iiiali\  nl  tlii>  i;ialiilc-. 
1)1  other  pail>  nl  the  aic:'.  a.~  inentiniicil  In  ilc-ciiliiiii;  tlic-e  icicIk-.. 
'i'lic-c  i-nai>cr  .--treal  ~  u-iially  cninciilc  in  i|lre(tinn  ultli  1  he  Inlni- 
tinii  nt  I  he  inck.  kut  ill  ~nii;e  ca>e--  they  c,-in  lie  -.ecu  In  crn>~  the 
Inliatinii  III'  the  .-yeiiitc  .-iml  c\cn  In  pciiclratc  the  rnck  nt'  the  .-iii|- 
rniimlilij;  cniintiy.  In  ihi-  way  a^aiii  they  a.nree  with  the  .-iiiiilai' 
iM  iiirieiicc~  in  granite:  tliey  arc  in  fact  the  |ie^iiiatitic  pha>c  nt' 
till.-  iie|iliciiiic  >ycnite  ali'l  syenite  iiia,i;ina.  ami  what  ha.-  Iicen 
>aiil  nl' the -triicMiire  nl' t  he  uialiitc  pej;niatite-  ami  their  relatinli 
tn  the  .liialiite  I  sec  paiic  K>!ll.  1.-  applicalile  here  ami  need  tint  lie 
repcatei!. 

'I  he>e  pei;iiialite>  are  cniiipn-ci|  nl'  the  .-aliie  cnii-t  Iliii'iH  -  a** 
the  nnrinal  rnck.  ami  in  -ev'eral  place-  mi  and  .almiit  the  liliio 
ninillitain  they  lia\'c  liccii  npciicd  up  li\  inininv:  nperat  inn-,  in  nrdcr 
tn  nlitain  tin  111  t  he  111  niie  nr  (it  her  nl  t  un  niineial.-.  which,  in  t  liein, 
cnine  tn  I  e  nt'  ecniinniic  \alue:  namely,  iiiii-cn\itc.  ami  cnriindinii. 
The  liiii.-cn\  itc.  which  i>  a  cniiiimui  cmistit  lu^iit  nl'  the  .-vciiite  ill 
.-nine  111'  t  he-e  pei;iiialite  dike-,  ncciir-  in  plate-  >e\cral  iiiche-  in 
diainetei  ;  w  liile  tlii'  cnriindiini.  w  hich  I-  nl'ten  .-in  accc-.-nr\  cmi-tit- 
iicnt  in  the  >yciiitc,  in  >e\cial  nl'  tlie-e  dike-  ncciirs  in  cmi-idcr- 
aMe  aliiniint.  In  these  case-  there  imist  ha\('  lieeli  a  cmii-entia- 
linli  nl'  aliiinina  ii;  the  residual  inafiina  I'roiii  which  the  peirinat  lies 
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were  ilciivcil.  I.iit  it  wniild  -cfiii  that  mi  the  u  liolc  thi'-c  |ici;iii,i- 
titcs  ami  the  lock  itscit  have  a|i|iiii\iiiiatcl\  the  >ainc  cumiimi- 
sit'KiM.  The  |ici;iiiatit('~  uhii-h  ale  uoiki''!  Ic.r  iiiii~cc,\  itc  and  m- 
fiiiKhiiii.  hiiucviT.  ilii  licit  hen-  a>  a  i;('iicial  nih-  niiitaiii  in'iihchiic. 
or  if  thi-  iniiicral  lie  fiicst'iit  it  i-<  only  in  sniali  aiimuiit .  and  is  urtfii 
l-cprc-riilcd  liy  i;i('s(.(  i<it('.  and  they  an-  thus  Inrthi'  iii.i~i  pari  I  hi' 
IM'Hinatitii-  I'lnni  ul'  the  syi'iiitii-  |ihaM'  ot'  thr  ni-piichiii'  sxcnitr 
inaiiliia.  and  u-uallv  havi'  tiiis  lnr  the  wall  incL.  A  i|i->i'ii[i|  imi 
ul  M'Vcial  ut'  the  tiKifc  ilii|)in-tani  ul'  t  hi'se  uri-illli'licr-  ha>  licrii 
flivcii  under  the  iieadiiii;s  of  niira  and  eurundiiin  in  the  >cTiiuii 
uf  this  repuit  dealini;  with  lj-uiiuinii-  ( leolojrv  ( |)ai;e  •>•'l^l.  iiel- 
eieiii-e  is  there  made  to  a  reniarkalile  mode  in  uhirh  the  eonunlum 
often  oi-curs  in  these  dikes,  the  i-urundum  iiidi\idiial  iieini;  en- 
dured in  inii~covite,  and  fienerally  in  a  single  lari;e  er\sial  i>\  this 
s)iei'ie>.  the  I'urunduin  eure  havinj;  a  smooth  >iirfai-e  and  rounded 
sha|ie,  as  if  the  iiiira  had  resulted  from  the  alteration  of  the  miter 
|iortion  of  the  nirundum  rry>tal.  The  corundum  J-  often  -ocon,- 
|ilelel\-  eiiclo.M'il  in  the  miiscovite  that  it  i^  not  discoxered  uiiiil 
the  mucovite  cry-ial  is  split  open  and  the  core  of  corundum  ihu- 
exposed.  'I'his  phemilneiion.  occasionally  seen  in  the  corundum 
deposits  in  the  Craijtmont  district,  is  here  in  .Methiien  >liouii  in 
a  strikini;  niaiiiiei-  ;ind  e>|iecially  in  the  opeiiiiij;>  on  lot  1:1,  cdncc^- 
sioli  .\,  ;iiid  at  I  tiaili-  mine  on  lot  17.  conces>ion  \  II.  iSee 
I'lati-  M\-.  j.\.  I.X.   i..\|.  and   I. Mil. 

The  ori.nin  (if  thi-  association  is  c|i~cu---ed  el-ewhere  (,-ee  pa<;c 
•Jl'.li. 

On  lot  1:!.  concession  .\.  the  lorundiim  is  of  a  ;;recui>h  ;;ie\ 
colour,  lilt  en  chaiiyinj;  to  liliie  in  the  ci  .it  re  of  the  cr\  >tal.  The  col- 
our suu;j;cst>  sapphire.  Init  tlie  mineral  i~  op;,i|Ue.  or  at  lie-t  tj;iiis- 
lilceiit.  .\t  I'laius  mine  the  corundum  i-  i;reeiii-h  j;re\-  in  colour, 
and  has  a.-socialed  with  it.  in  addition  to  the  milscovite  ami  felil- 
spar.  a  lihick  liiotite.  [irolialilx  lepidomel.aiie.  .■iiid  a  little  magnet  ile. 
sclioii.  and  jiieseclsite.  'I'lie  peomalile  iiias>  is  not  slialpK  -epara- 
ted  from  the  wall-ro(d^.  Imt  passe<.  tliouj;li  rather  aliruptlw  into  it. 

The  corundum,  howexer.  doe>  not  alwa\-  occur  mantled  li\- 
muscoxite.  Iiut  i>  frei|uentl\  found  eiiclo>ed  in  fehlspar  or  in  irrailis 
or  cry.stals  scattereil  tliriiui;h  the  mass  of  the  s\enite. 

The  contact  rel;itioiis  of  the  {{jue  mountain  nut^sif  to  the 
timphiliolite  .-erie.-.  which  almost  entirely  surrounds  it.  are  di  — 
tilict.      'i'he    >\('nite    is    intrusive,    lireakiiu;    throush    the    aiiiphi- 
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hulitcs  :iiiil  MMiilii;;;  :iiii]>  iiitn  llirrii.  On  the  Uliic  iiiniiiiiMiii , 
u  lien  •jiiiiii;  liiiiii  llic  cent  lal  |iait  III'  llic  iiitiiisiiifi  tuwanl  I  lie  iiuitli- 
4'ili  i-iiiitMit.  the  icilili.-li  syciiilf  lii^t  u|i|i(':iis  in  streaks  in  tlie 
ne|ilieline-lieaiinj;  syetnte.  ami  iIk'H  enmes  in  moic  aliiin(ianti\ 
almiir  till'  contact,  coiistitiitin^  tin-  wiinle  mass,  '["he  iei|(iis|i 
syenite.  es|(eciall\'  neai-  the  cDiitact.  can  ill  places  lie  seen  t<i 
liipjij  (|iiaitz,  anil  ilaik  ciijiiiii'eil  incliisiuns  appear  in  it  aiiiin- 
ilanll\.  'I'liese  iit'ten  liave  the  appcai'.-ilice  kI'  havini;  lieeii  iiime 
cii'  less  s,,t'teiieii  and  draw  mil  in  tlie  iiidxini;  iii;i,mna.  ;rid  are  ap- 
parentlx'  I'rasiineiits  ot  the  aniplnlioiite  I'iPiiiitry  ruck,  (die  nt 
these  sfli Hi  rr II -Wkf  Irajiinents.  wiien  e.xaliiinei!  under  the  iiiicin- 
sciipe.  Was  seen  tii  lie  cdinpcised  of  pla;;ioci.:se.  niicrocline. 
and  an  unlwiniied  I'eidspar.  Imt  to  dilYer  in  a  niarki  d  m.-inner 
I'lciin  the  I'licliisinj;  syeiiilie  n  -k  in  containing;  a  consider.ali!.' 
aiiionnt  ot'  iiornlilende  as  well  as  liiotite.  This  fra<;inent -filled 
lielt  call  lie  t  raced  all  aloiif;  the  northwestern  liorder  ol'  l?lue  inoiin- 
tain.  .\t  the  termination  of  the  rid<;e  to  tlie  iiorthiMst  the  moun- 
tain sinks  rapidly  to  the  level  of  the  plain.  The  character  of  the 
contact  here  is  not  well  seen,  luit  the  roail  which  passes  arniind 
the  end  of  the  niountaiii  is  on  iieail\'  level  jiiound.  is  iiowlii  re  o\ei 
fifty  feet  aliove  Kasslialioij  lake,  ami  shows  Mocks  and  occa-ioiial 
exposures  of  a  jrrey  amphiliolitic  f^neiss.  ami  an  intercalated  hand 
of  cr\stalline  limestone.  On  the  southeastern  side  of  the  riil^e 
the  syenite  is  liordered  ahmf;  'he  jireater  p.art  of  its  exieiit  Ky  the 
same  ani|iliiliolites.  with  occasional  thin  hands  of  intercalaied 
crystalline  limestone.  Imt  for  .-i  portion  of  its  course  coiues  ilirectly 
afiainst  the  <cr,-inite  of  the  Metluien  liatholifh.  The  contact  of 
the  syeiiit<'  intrusion  ,-ind  the  j;ranite  can  liest  lie  studied  on  the 
shores  of  Hrooks  hay.  which  forms  the  iioithv  extremity  of 
Iv'issliahoi;  lake,  althiiimh  even  lieri'  the  I'elati  are  not  clear, 
owini;  to  the  fact  that  the  acuial  coiit,"ct  is  co  -d  li\  a  strip  of 
marsh.  The  j^raire  of  the  liathulith.  howe\-er.  near  the  contact 
is  \'erv  poor  in  quartz  and  resenililes  in  a  strikinj;  manner.  Iioth  in 
composition  and  structure,  the  pink  syenite  of  the  mountain. 
It  is.  therefore.  i|uite  ccitiiin  th.at  the  liepheline  and  associa- 
ted syenites  of  the  .Metluien  area  form  an  intrusive  mass,  liieakinji 
through  the  metamorphic  series,  eoii-istiiij;  chiefly  of  amphilm- 
litos  with  thin  hands  of  crystalline  limestone,  which  underlies 
this  oart  of  the  touiiship.  The  resemlilance  of  the  two  rocks 
whe       hey  a|>proacli  each  other,  and  the  close  j^enetic  coniiexioii 
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(if  the  nt'iilicliiic  syt'iiilo  witli  mMiiiii-  lu  nilici-  [i.iit~  nI  llic  :iif:i 
Wdlllcl  sllj;i:t'>t  tliMt  the  tuo  I'dck-  lii'ic  loiiii  |i:ilt  ni  llic  -:iinr 
intni>iiiii :  hut  mi  tlic  nthcr  liainl  thi'  aii'al  ili-i  iiiiiiniin  ..f  tlic  i.ick» 
in  i|nc^tiiiii.  Iicic.  aini  their  iclatiini^  tn  tlif  iiii'l.iiiicii|iliir  »fiic^ 
whicil  tlicv  hiitli  cut.  |Miilit  ,-ti(ili!;l\  I.)  till'  mra!  Mclliurii  liatliii- 
litli  as  a  .-»■(■( Ill (1  ami  later  iiit  ni.-ive  iiia».  wliidi  ruts  t  lirnujili  Imtli 
the  aiujiiiiliiihte  -eiies  ami  the  lie|ilieliiie  -yeinte,  the  lattei  lieiiii; 
an  iiitnisidii  ot  eailier  date. 


ti 


f 


(i,        MIMIh.l.l  \l;    A\l)    \~-i!l  I  M  1.1)     M.KAII    ~1  I.  \  I  I  l.»    i  H'    KM:\ll\\, 

III  \i;v\\ii\.  \iii\  I  i;  \i,;.i,.   ii\i,i.K\,    -.mi   ki.m  hi,\i:i.l.. 

I'luiii  the  Hull  huc-l  cuiiier  ul  the  l'i\vii-hi|i  ul  l''araihi\  an 
e\teiisi\-e,  .iIkI  uha'  i-  helieved  to  lie  a  I'mn  inudu-  liell  o|'  ne|ihe- 
lirie  syenite,  xiliietiine^  ai-ci.iii|ialiiei|  ii\  the  clu-ely  related  red 
s\('nite.  e.\teiid>  in  a  miui  hea -telly  direct  ion  tnr  a  di-taiice  nl'  almut 
three  and  a  halt'  mile-,  cid—inu;  the  M.ini'k  mad  "ii  |i>|  I'ti  lielween 
c<inces-ion>  .\  and  IV  .Near  thi-  place  there  i-  a  'gradual  change 
in  the  -tliki'  of  the  lock,  the  hand  eiirviiii;  aioimd  and  nililiini:  in 
a  direction  a  little  iioiih  ol  ea-t.  or  |iar,illel  to  Miid  in  the  iliiine- 
diate  \icinity  of  the  .Moi)(d<  road,  for  an  additional  leii;:!  h  of  neailv 
three  miles,  a-  far  as  lot  l(i.  in  conce—ion  .\.  It  is  inijicissilile  to 
trace  its  further  e\ten-ion  ea,-lward  without  -o'ne  rallier  -I'liou- 
inteiruption-.  ;is  only  occa-ioiial  ouicro|i-  were  found  |iroi  i  udiiej; 
throiifih  the  ral  hei'  e\teii,-i\e  ,a lid  deep  cicriiif;  of  drift.  It  -eem-. 
however,  entirely  rea.-iin;ilile  to  as-iime  that  the  -;'\cral  exposure- 
found,  all  lielon^  to  one  conliniiou-  licit .  tor.  as  t  he  \  ill.ai;e  of  Ua li- 
en if  t  i<  appr<iachei|.  I  here  i>  a  \  ery  marked  incre.a-e  in  t  he  .area  o\■e|• 
whil•ll  t  hi'-e  -yenitii-  rock-  are  ili-t  rihuted.  'riirou^hoiil  i  hi-  intei- 
va!  the  wiilth  of  the  hand  \arie-  i^rcilly.  in  -oiiie  pl.nc-  iiiea-ur- 
itiL'  half  .1  mile  or  e\en  more  ,ac-ro—  the  -irike.  a-  in  i-once— ioii- 
.W  and  .\\l.  while  at  other  point-.  ,i-  at  the  c|i,>-iiii;  of  the 
Moll(d^  load,  all  Intel  \;il  of  onl\  a  leu  yard-  intervene-  lielween  i  lie 
iioiindaries  of  the  intni-ion. 

Careful  e\aminatioii  would  al-o  doiiliili'--  -how  t  hat  t  hi-  -a  me 
hand  i-  more  or  le—  i-on;  inuou-  in  .a  iiorthue-lerly  direction  .ii'io-., 
tlip  soutliwe>t  corner  oi  llei-chell.  and  into  the  adjoimni:  town- 
shij)  of  Cal'difl'.  w  here  in  i  he  vicinity  of  l.e:iheld  l'.(  V.  oia-iirreiice- 
of  the  closelv  related  white  alkali— yenite  have  I  leen  noted  hv 
Dr.  Miller.  I'.arther  to  i  he  iiorthwe.-t.  and  po— ihly  repre-enl  in;; 
ol.icrops  ol'  th(>  -am;'  li.aiid.  iiepheline  syenite  h.as  lieeii  found  and 
deserilied.  as  erossitii;  the  Irondale.  Kaiicroft  and  <  )t  !:■  w.a  railw,i\-. 
on    lot     l.'i.    conces-ioli     1    ol     the    town.-iup    oi     llaicoml. 
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\t  I'-  iiilci-^iTiiijii  with  the  ll.i-iiii:;-  in.-i.j  nl  Hie  \  ilLiijc  ul 
''>afii  'I  ''I'twci'ii  l'ai:ii|:i\  aiiil  1  hini;:ciiiiMii  im\i  ii>lu)i~.  I  lir  Mrrilic- 
llMc  -  ti,  (■  iiic:i-i||i'-  n\  CI-  hall'  :i  mill'  aiT.i~-  11  -  ~I  like,  \*  'liili  i-  here 
ii«';ii|  .1-  ;Mi|  \u-l.  lia-i  ..1  UaiMioi'i  rln-c  -.m-!iiii,-  mrl-  in- 
iM<'a-f  Ml  M|,i,||\  ill  \(i|iiim'.  attaining  lhi-ii-  iiia\i!niiiii  iic\  .•l.ip- 
incii     -M  iciliilx    111    iduii-Mii    l',l>..   \>  ln-ic  cMciifii-'l   ali'l..l   ell 

'•■I'l  I'M-   iiuti-|ii|i-   max     lie    Imuii^I    hir   a   lil-lalirf   ..'    ,,\ry 

1  liiiii--.  III   a    limlli  atiii    ~     illi    iL:(rtiniL  '111  lcil\  Ihi; 

"'■■  ■  I'll      1  liii  uccti  t  lie  i'|r\  cMI  li  aliil   Iniii  licnl  ■        •  Mh-i-->ii  iii- 

;i>  '       Vi.rk  liver.      iSv  I'lal.-   .\',\  III     \l.l\     iml  l.i. 

'  :ill>-\  d'  tii(.  ^l.|i^  nvci.  alni      xicn. Iiiil;  hi  a  L"       aal 

'lil'   •  f   ''a>'     ■  l-h     linill   thr     i.||i|:;c    ii\ci'    tlic     lurk 

ii\'  ■   ■  -i"ii.  til  ihi    II, I, mil  III  rapiiicau  creek. 

I'l  '  leii'  are  :i  lai'ue  liiiiiilier  ul   lelil  ii-ujar  lua--'  ~ 

111  I'll  kali--\  eiiite.    iiilrinleii    .ilnim    ilie   -I      ke  iil'   liie 

er.\-'  '!lii-  1  '■■  ■•  .11  'I  aiii|i|iil)..lne.-  ii-iiall\  ■  ic-n  ilii- 1  a,* 
li''i"'  HU  '"  .1  ■M.ii\i||e  -erie-.  I  iiiie  ilhi  iiu!  |ieiiiiit  -urli  a 
ilela  ai|  e\a  liiilla  1  i'  i  ul  !  hi-  \  aiiex  a-  umilii  ie  nere-- ,•  \  In  ac- 
cMUa'il\  iiiltlilie  111  1  I'M  liirat,'  all  -mh  iiia--i-.  e\eii  ;|  -ui-h  a 
lliii'  wen-  ijii-silile.  \,  '  i  li  ilieirreai  a' '■iiiimI.iI  ii  m  ul' ilnfi  inaierial. 
i'lH  "lie  |"i-ltiiili  111  .1  levv  (if  ihelii  are  >hi.\Mi  ■'.  llie  iiia|i.  Near 
the  11  Mill  1 1.  I  if  I 'a  pi  Ilea  u  cicek  1  he  \  i.ik  ii\ei  I  urn-  lai  hei'  aWriiptlx- 
lriilii  a  riDilherlx  in  an  ea>lerly  ilireit  inn.  the  -liii^e  nf  the  riiek> 
slinuiiij;  a  enrre-|MinihnL;l\-  slIiMeii  iii\-eri;eli(e  .\  lillle  ea-i  ,,i 
I'apineaii  rreek.  ainl  mi  Imtli  -iiie-  nf  the  lixcr.  iie|ilieliiie  -\en- 
ite  ha-  I  eeli  Iintieeil  ililrinleil  lhriiie..ili  i  he  riy-lalhlie  li  liie.-ti  me-. 
I'.iil  her  iliiw  II  the  i  i\cr  ainl  a  lil  i  le  tun  i  ,i  .,\  I'n-iei-  ra|i|il  an  e.\- 
lreiiiel\  ha-ii-  111  heliiie  i  nek  ncciir-.  ."^iill  fart  her  I  n  t  he  ea-i  I  >r. 
\lillei  nieiilinii- iieplieline  -yeiiile  a- nui  rrnpp  n;,'  i.n  a  riiliie  .almiit 
half  a  mile  iimlliwe-I  ni  ( 'a  nipliell-  I  iiiiltie.  an  ■ ,--  1  he  ^  i  irk  ri\er.  in 
entiee-^ini,  I  .\  nfCalinw.  .\n  ver\  '  !el  allei  1  e\a  liillial  ii  HI  ha-  Keen 
liKnle  I.  the  ai'  a  l>el  ween  ( 'arliiw  ,iii.  I  lirinleiiell.  Inn  iheiinselv 
relateil  i-nruiii|iiin  .-venite-  nrriir  in  inure— mn-  .Will  and  X  I  X  uf 
Ha};l;in.  ami  imiee-sinn  1  nf  iiailriilfe  iln-e  in  rainier  lapi'l-  nn  i  he 
Mtnltiwaska  ilxcr.  \\  liile  iieplieliiie  -yeiiile  ha-  lieen  fmiml  nn  Ini  L'.'.. 
rnlire— inn  XIX  nf  ilajrlali.  .\ll  nf  t  he-e  la>l  nielitinlieil  Haiilatl 
am!  Kailelirt'e  lu-eiii  ren.-e-.  Imuever.  -eeiii  tn  lielniiutn  .aim!  her 
anil  parallel  iiaml  nf  i  he.-e  .-yenii  ic  inc!-.-.  ■>;  hicli. -larlinii  fmm  |nl 
1  1.  ennee.^simi  .\i  \'    nf   the  Inwii-hip  nf  Carlnu.    where   (■iiriimlum 
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\\;i-  lil-l  ih>io\i'ii-.l  l.\    I  criici.  lAii'inl-  r.i-l  \\  ,iii  I  llil^'Uiili  lii<-  lU" 

liMl  1  liciii  i-niH-r~~iii|i--  iif  Itiiiilali.   Iiii\lllir    I II    Ii:m-i''I    :■    -ii"ll     'll- 

l;ilirc  c.i-I  III  llif  .\hiil;iU;i-L.i  livi-r  iicil  I'alluiT  !;i|iiiU.  1  hi'  '"- 
(■liril'l|.r~  III  lioplil'lilic  ~\clllll-.  :il|i|  I  III'  r|ii«cl\'  ll'l,ill'i|  n^^i  -MMlllr 
111  riillr(--iiill-     \    ;illil\||    ill     Till'    \M-ll!ll     |i,ill    III     lllc    IiiWII-IhIi   III 

Itiinli  iii'll.  with  their  in  u  t  liwi-i  ;iii.|  -■  mthiM-i  -'iikiv  ramini  lie 
<'iirrt'l;itnl  with  citliri  ul  thr-c  li;ilii|-.  .ihhiiilu;h  llii'\  iii-rll|i\  ;ili 
ililciliicihali'  |iii-iliiili  licturcii  ihc^i-  aiiil  liic  Mum  i  mnl  Si'lia-- 
Iii|iiil  iirrurrclirc-  In  the  i-a-i.  lAlrin  hliL'  ca-lwaii;  llnlii  ISniili'- 
lich  a  \cl\  w  iilr  Icit  ul  lurk-  1 1|  cin-cU  n  ■laid  I  -\  I'liil  ir  I  \  |i('  ii  i\  I'l  - 
llic  Iiiiiliicili  |niiliiili-  III  the  liiwii-lii'  I'l  l.\  liiliii-h.  lA'ciiililii; 
lliciii-c  intii  Sclia>|iijiii|  a-  lai  a-  ('Ical  lakr  ami  Iiu  ilolllil  !if\iiliil. 
The  in'|ihchlic  >yciiilc-  liiiilnl  in  llic  tii~!  n  ■iiri---iiiii-  nl'  AlijiiMa  alnl 
Sclia-Iii|iiil    hy    l>:-.    Miller   nrriir   ill    the    -aine   Ilarl    m|'   i-iiiiiiliy. 

'I'lie.-e  .-\cllilic  ;i'i'k-  therele-i'  .irrii|,\  a  |ilart  naliy  rulilillll- 
111 1.~  >l  rip  III  riiiiiit  ry  .  i  Aleiiiliiii:  truiii  I  he  imrl  Ir*  e-l  en  rue  r  ul  the 
liiunship  III'  l'araila\'  tu  t  he  ^  urk  river  in  i  he  l.  .u  n-liip  i  il'  I  )||n^an- 
nl>ll.  a  ili>Ian:-e  ul'  iiver  -ixleeii  mile-.  Iriiiii  ihi-  puini  il  iwii  I  he 
\alley  ul'  the  ^ll|■|^  ii\cr.  ami  I  lieiire  tlr  iii;;li  ('aiiuw.  Iia;;lali. 
Hi  iiileiiell.  Lyinlueh.  S'lia-'upul.  aiel  Al^^uha  tuwn-hip-.  nuiiieiuii- 
aml  exiellileil  uule|up>  lia\e  Keen  lee' i;;nizei|.  The  eXIelil  aliil 
eiiiitinuity  ur  iitlieiwise  uf  the  liumeruil-  miliiup-  iiulireil  i-  \eiy 
ilillicult  III'  ileterniillaliiili.  iiwinu'  iml  ulil\  In  the  iliai  re— iliility  ul' 
lliueh  III  the  area  in  whieh  t  he~e  miterup-  un-ii:.  Iilii  al-u  In  the 
r\teii>i\e  i-u\erin<i  nt  iliill  nitiieiial  aiel  the  i|iii-e  ;;!ii\\th  ul'  ture-r 
tree,-.  All  ui  the  ueeunemi-  ImueNcr.  -eein  lu  I  e  i-uiililieil  lu 
a  ileliniie  stri|i  ut'  emintiy.  whieh  e\teni|-  in  a  'j:eiieral  iiuithea-t 
ilireetiiin  thriiililli  the  tuwn-liip-  alre.nly  iiientiune.l.  I'm-  a  ili-taiiee 
III'  .iliuiii    I'uity    miles  Iruiii   ihe    \  uvl.    ii\er  liriil;:!- 

The  alinii-t  inxaiiahle  a--i  ii-i.atiuii  ul  il,e-e  in  pin-line  -\cnile- 
\\\\\\  t  he  eiy-talline  lime-lum-  i-  a  tart  w  hieh  k  eeii  I'.inimeiiteil 
Upiill  li\'  all  j;eu|iii;i.-l-  w  liu  -a\i'  e\aliiinei:  hoe  i  ireii  i  reiin- 
'I'hi-  intiiiiati'  eiinriexiiiii  murriAer  i-  re'_  ileil  a-  niure  than 
airiilelltal.  altliiiilfili  >u  i  ir  iiu  -:,:  riur.  lA  I'lali,.:  mil  ha-  Leen 
ailvam-eil  tu  aeiaiiitll  lur  the  appaienl  i-lu  |i  !  itiuii-hip  lAi-r  iii'^ 
lielwcen  Iwu  type«  ul'  luek  ilil'leiini;  -'.  wiui  i\'  in  uri.iiin  ainl  r  iii- 
pii.-inuli.  (  )n  a  !arj;e  .-eale  in  the  liek!  '  ;:•  r"!atiun  uf  t  he  iiepheline 
syeiiee  ami  'he  cry-lalline  hi  e-tune  iii,i\  he  -tmlieil  I'ruiii  puiin 
to  piiiiil.  I  lit  iilie  ut'  junetiuii  ulleii  -huuiii^  a  liiu-t  (airiuiis  ainl 
intilmite   ruiiiiii.urni.i;   ul    the    iiialerial    ut'   Imlli    ruck-,  -u  that    fre- 
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i|U('lilI\    II    i-  iiii|i(i->iMc  t(.  (Ici-iilc  ill   iciiaiil   til  ccilaiM   iiiiliviiliial 

iiiitci()|)>  wlictliri'  ihcy  >liiiiilil  lie  i-l:is-ci|   uilli  the  -yciiit '  tlic 

liiiU'stoiic.  The  cxiilaiialioii  rc.uanis  llic  iifiihcliiic  s\cnit('  as 
i|iii('ll\  iiixailinj;  the  limc^lniic,  llic  nia^iiiia  sliiwly  caliiii;  into  alul 
i('|ilaiiiij;   all   ('(|iiival('lH    Vdluiiit'  (if   llic   -ciliiiiciitai  \     luatciial. 

All  stai;('>  in  tlii>  iiilcrrsi  iiiji  ami  -miicu  hat  uiiu-iial  pht'iin- 
liiciiiiii  aic  ucll  >i'rii  in  ilic  (Viitial  Olilaiiii  railway  cultiiij;  in  llic 
tdUii  111  I  {a  Men  lit  .anil  nia\  iic  >inilicil  ami  n'|iii'~cnlcil  Ky  -|)cciin('tis 
-hiiwiiii;  I  in  Ihc  nnc  ham  I  ncplicliiii-  syenite  uitli  I  iai;ineiit  >  niilv  of 
llie  in\ailei|  liniotniic  reinainilii;  in  the  1111111  nl'  >liai|ily  liDUriiieil 
Uiaiii,-  111'  ralrite.  while  eiin-es|i(iiii|iiii;  with  this  at  llie  iilher  ex- 
treme liia\  lie  liiilieeil  la|i;e  |iiiili(in^  of  llie  civ  ^lalline  liiiiesliiiie 
with  inilieililed  ami  iiiiii|ialal  ively  larjie  imliviiliiaK  ni  nephi'line. 
Iiiiitile.  ami  iilliei-  ehalaeteii.-li'  'iieials  iif  the  <\enile.  Con- 
siileial  inn  ul  llie-e  farts.  nmienMT.  e\iilaili>  ill  a  \  civ  sat  i-faelniy 
niaiiliei  the  |iresence  of  the  jiiaiii-  nf  lah-itesu  fre(|Ueiii  Iv  ^eeii 
miller  the  iiiiciiiscii|ie  in  the  thin  sei-timis  of  tlii>  mrk.  'i'liese 
,!;raili~  ut  ealeile  wilh  |ieifeiil\  >hai|i  niillilie  all'  -iiliiel  ime~  niiii- 
pletely  em-luM'il  in  peil'ertly  ficsli  ami  liniinal  nephelitie.  hnrn- 
lileinle.  ami  ut  her  i-iimpuiient  niineral-  uf  t  he  s\ cnite.  There  are 
no  siuii^  w  ha  lexer  ol  xMomlary  a  el  ion,  or  iieeoiiipo>ii  ion,  or  ati\ - 
tliiiii;  even  -iini^oi  iiij;  1  he  presenee  of  llii-  ininer.al  is  an  inlillra- 
tioll  into  or  alilolii:  the  other  roii-l  it  uent~,  ;ill  of  w  iiicli  :ire  fre>h 
ami  unaltereil.     'I  hi~    -oiiiewn.Mt   anonialoiis,   llioimh   li\    im  nieaii^ 

uniipie  oeelirreiiee   of   eahite,  in    a    lurk    of    iimloul  .teilly    ii;i us 

oriiMii.  ami  11^  eiiiinenily  piiniaiy  lialnl .  ha-  lor  ,•,  loim  time  lieeii  a 
pu/zle  to  pet  ii  11;  la  pliers,  inair.  of  w  1 10111  lia\e  not  heeii  alile  to  -at  i-- 
laelol■ily  or  fiillx  aicoiint  for  its  presence  in  I  his  connexion,  lioll.inil' 
i  I  roninienlili!;  oiiihe  eniilieiill\  piiliiarv  liaMt  of  t  he  calcite  i|c- 
\elopeil  111  I  he  nepheline  -\enile>  of  lihli.i  -a\  -.  "I  111  low  .-ilica  per- 
cent,-liie  in  1  hi-  !;i  oil  p  of  Mn-k-  reinii\  e-  1  lie  chief  iheoii  licil  ililliciiltv 
to  il-  CI  \  -lalli/alion  from  a  molten  iiianm.i  .a-  ,-i  nm  nial  coii-i  it  iieiil 
111  an  i,!;neoii-  1..1  k.  '  jlonkom  .  from  hi-  -Imlie-  of  the  nepheline 
rock-  of  I  he  I -ki  ml  of  \liio.  leml-  lo  -how  th.al  the  lar^e  m:i--e-  of 
ci\  -lalline  liiiie-toiie.  a-  well  a-  I  he  seatlereil  yi.ains  of  calcite.  h,i\e 
lieeii  lii.-ed  in  the  niai;nia  without  ilecoiiipo-il  ion.  ami  that  iliirinij 
soliililicaiion  I  h(     calcile  li,i-   keen  i|e\  elopi'il  out  of  I  he  niamiia    Ul 

'  Men  I.  ( ici.l.  .-iiirv ,  liiili.'i,  M,|    \\\.  |,;ni  :i.  niiii.  n.  |ii7. 
ticiik  Inicii.  I.      .S|,„I,Iiu1mi    ii.rliill..   Mil.   \\li.    |,S!)."i.   nil.    Kill  :iiiil    JM. 
Ali-llac-t    III    .Miiiiii!;    Mai;..  \,,|.   \i,   ISilT.   p.  -'"ill.   .ilni    l!i  .-clilili-li     Mil,-.   Pli\ - 
I'-'Mi.  |ip.  Ili'.l  ,111(1  171, 
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|iit'ris<'ly  the  sniiii'  in;imi('r  ;is  tlii'  ntlii'i-  ciiiiipiniciit  iiiincials.  At 
nunc  cil'tlii'  lipcalitics.  Imwcvci-,  uhi'ii-  tlic.-f  sycnilcs  Iimvc  liitlicito 
liccM  ('xainiiicil  a  in  I  dcsciilicil  arc  tlic  ciiinlitiiiiir  fur  >tiiil\  sd  cipiii- 
|)l('lc  and  salist'actiii  y  as  in  Ontario,  tnr  clsculicrc  tiic  laific  massi's 
i)f  the  invaiU'il  liiMcstiincs  citlM'r  ilii  iini  imw  cxisl  nr  liavc  iiol  \ct 
Ikm'Ii  r('ci)f;iii/('ii.  'I'liis  aliscnci'  nl'  the  liincstdiio  ina\'  lie  iliic 
(|uitc  pos.-ilily  Id  liicir  iia\in,i;  I'ci'ii  uhully  ic|piarc(|  li\  ilic  s\i  nilc. 
iir  tiicy  may  liaxc  Ih'cii  icmuvcd  as  a  result  dI'  suliscciucnl  cid^iciii. 
It  seems  iiKire  reasdiialile.  li'p\V('V<'r.  to  suppnse  that  later  aiiij 
more  iletailed  examitial  ion,  es|ie('ialiy  i>l'  tlie  Indian  loralilv.  uili 
sliou  the  immediate  proximity  to  ilie  syenites  ol'  ron-ideralije 
areas  of  ci)  stalline  limestone,  thus  completiiiir  tlieii-  surprisuii; 
analo.i;\   with  the  ( )iitario  oi-currelii-es.     (See  al~o  p]).  _'o'_'  and   _':i.'5i. 

\i  jihi lliiv  Sin  mil    mill  ('rniijiiiitiititi . 

'I'he  term  syenite  as  applied  to  de\-elopment>  of  tin-  rork.  al 
least  in  I  he  <'eiitral  and  northeastern  portions  of  I  he  -veiiitic  hand, 
is  somewhat  of  a  misnomer,  for  pla^jioelase.  varvin;;  from  .alliite 
throui;!i  oliy;oclase  lo  alidesiiie  is  the  pre\  alenl ,  and  of  I  en  t  he  onl\ 
I'eld-p.al  hie  eoiistil  Ueiil .  Microclilie.  orthoclase,  .and  microperl  hile 
do  -'"uelimes  ociair.  lait  these  are  al\vay>  -uliordinale  in  ainounl, 
aii'i      ,u>t  lie  rejrarded  as  aci'('ss<pry  or  arcidenl,'il  ron-lit  uents. 

The  nepheline  syeiiile  is  sonic' 'Uie-  (piile  ma»i\c  in  St  ruci  ure, 
althoUflh  usually  it  pi  e>ses  a  i  mc  or  less  peileri  foliated  .iinl 
occa>ionally  schi>to>e  >l  rueluic.  (.S'e  I'late  Xl.l  .\  i.  It  \.arie-in 
texture,  from  medium  to  roar-e-sriained,  the  pei^ni.it  it  ie  ph:i-e> 
>onii'times  exhiliitin^  ,ilmo>t  pure  nepheline  indi\  idual>.  somelime- 
.a>  much  as  .a  yard  in  diameter.  \\\\\\.  coire-pondin,!:l\  'co:n-e 
pl;if;ioi'l.a>e.  'i'lic  nephcliiie  i>  inoie  >u~ccpliMc  |o  weatlicrin-i 
procoses  tli.an  the  pl.a;;iocla>e.  and  a>  a  coii>c(|Uciirc  nciaipie-  well 
marked  dep|-es>ions  or  pits,  with  >nioolhl\  munded  -urfacc-  nf  a 
pale  jiieyish  or  cloudy  appearance.  The  plaLiioclase  on  the  nhci' 
liand  stands  out  with  picimmi'iit  aii>;ulai  relief,  n-uall\  of  a  pure 
chalk-w  hue  colour, 

Nepheliiie  ma\  oiaair  in  very  variahle  (|llantit\,  in  -ome 
extreme  <-;ises  coinpletelx  replaciiif;  I  lie  feldspar,  while,  al  other 
time-,  only  occa-ional  nidi\  iduals  can  I'e  di-lini;ui-lied. 

.Some  poll  ions  of  the  Hi  udeliel!  oiilcrops  exhiliil  a  ro(d\  made 
lip  entirely  of  nepheline  and  a  much  sm.aller  proporlion  of  liiolile. 
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t(>;;«'tlicr  uitli  a  iciii-iilcraMc  inopmi  imi  ni  claik  uiccii  -|iiii('l 
(ainiiiiiiililc).  S|icriii:(Mi>  n|'  ilic  iii'|>lj<'liii('  -M'liilc  :il  ( 'iai,i;niiiii! 
can  icailil\-  lie  nl.taiiUMl.  >liiiuiiri  nvcr  7."»  |icr  cciil  of  ii<'|ilii'linc. 
'I'liiii  sorliuiis  |ii('|)ar('<l  rniiii  sniiic  ut'  the  >|i('i-iiii<'ii>  i('|iri'>('Mtati\ c 
III'  iiccuncnrc--  iH'ai'  llic  N  (irk  ii\<'i-,  ami  lictui'i'ii  tlii-  |iiiiiil  and 
HancMitl,  111'  liotli  ihc  liidtilc  ami  liurnlilcnilc  |ilia>cs.  -hiiw  unh 
iiccasiiinal  anil  -mall  ini|i\iiluals  nl  |ilaj;iiM'la>c.  the  rc-t  nl'  I  lie  lurk 
liciiij;  made  up  alimist  altuKt'tlicr  of  ii('iili<'lim'.  with  a  miii'li  -inalli'!' 
|iio|)iirti()ii  of  liiiititc  anil  Iidi-iiIiIciiiIc.  Smnc  poitiiiii-  ul'  llic 
-ycnitc.  I'd]  niinu;  (iiitcici|i>  near  the  fxlicnic  miii  lica-t  I'lnl  nt'  tlic 
liami  in  tlic  lirsl  cunccssiim  (if  Snulh  Aliidiia.  arc  \cvv  cnai-c  in 
^laiii,  ami  the  nc|iliclin('  dccurs  in  it  in  hiijic  sized  jiicces. 

As  the  ])rccis('  chemical  and  mineialdiiical  cdin|i(isiti,iii  of  ihe 
.-cxcial  Varieties  of  the  iie|iheliiie  syenite  have  alreadx  liei'n  de- 
tinitely  ascertained,  and  includeil  aloiifr  with  the  detaile(l  (lescn|i- 
tidiis  (if  (iccuriences  in  the  si  nit  h  western  extensidii  nf  thi-  iiiinien-e 
licit  df  syenitic  rucks,  it  will  he  necessary  here  merely  In  sii|i|)|ement 
these,  when  necessary.  Iiy  descriptidiis  nf  such  types  as  seeme(| 
t(i  show  a  Cdiisideralile  (|i\'erii;ence  fidlii  tlidse  previoilsh  studied. 
Such  lieini;  the  case,  tin  nepheline-ricli  luck  uf  ( 'laij^imint  with 
ciirumluni.  seems  in  call  fur  special  meiiiidii  and  emphasis. 

Craisiindnt  (fdrmerly  ISohillard  mmintain)  is  a  well  marked 
t(i|i(i}:raphical  feature  risinj;  alu'uptly  from  Campliells  marsh  (an 
expansidii  (if  the  N'ork  river)  and  e\teii(lin<:  as  far  west  as  the 
|i(ist  fdad  lietweeii  ('(iinlieriiiere  and  I'dit  Stewart,  li  cuvers 
must  111  the  lirst  four  hits  in  the  eighteenth  and  nineteenth  imii- 
cessions  (if  Kaplan  townsliip.  in  the  county  df  {{enfrew.  the  line 
lielween  these  twd  concessions  runniiii;  aloni;  the  southern  slope 
of  the  mountain.  .Vccordiiif;  to  the  mean  of  several  oliservations 
with  IWd  aneroid  liaroineters.  the  inounlam  ri-es  to  ,a  height  of 
ollll  feel  aliiix'e  Ihe  dam  at  the  old  niill  on  the  cicek.  which  latter 
is  niiiel  \ -lix'e  feet  almve  Campliells  marsh..  'I'his  addeil  to  U.'il 
feel .  the  heisihl  >;i\-en  li\  W'hii.  '  for  t  he  jiinct  idii  df  the  ^  nik  and 
.\lailawa-ka  ri\cr-.  i;i\-es  l.ll'li  feel  as  the  heiijht  n\  the  tup  uf 
CraiKmont  almve  mean  sea-le\'el. 

'I'lie  iii(d\  cdinpdsinir  the  .^ass  (if  the  mountain  is  a  rather 
dark  coldureil  hditihlende-^iranit ite-jriii'iss.  evidently  represeiita- 
ti\e    df    the    unei-se-    of    ihe    yrcil     l.aureniian    lialholilh. 


'  Alli.uilcs  in  CaiiiiilM,  I'.HIl.  p.  HtH. 
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This  is  ititilnatciy  a-di'ialcil  willi.  Km  a[i|.aiciui\  ,,Mit 
than  a  red  syenite  Kiii'i-s,  ,|i-.|iMKui.-liiM|  niaiiil>  hy  an  a|i|iaieiii 
a!.-eni-e(,l'(|llartz.  alhl  a  Inarl^e.j  pancit)  ■  if  Icnciiuairnesiaii  niale- 
rial.  In  fact,  (|nail/.,  excepi  in  the  torn,  (,l'  n,-,-a-i..nal  XM'diMlary 
veins  lilhlij:  irrei;ula|-  li>suiv-.  is  .•onspiritolls  hy  ivaMiii,,!  it>  scarci- 
ty all  nvei-  the  hill.  The  leihjish  syenite  pas-es  mt,,  a  ;;iev  sy.Miile. 
also  qualt/.  Ii-ee.  the  tiansiii,,n  I.ein;;  appaivnt  l.olh  in  the  diiiM'- 
tion  of  and  acios-  the  foliation.  .•orisistiiiK  mainly  of  the  failure  of 
the  red  feldspar  {.nlho,-ia>e  and  inii'ioclinei.  and  their  replace- 
ment hy  pla-;ioclase  (oli);oc|ase).  Ciittinj;  acro»  the  foliation  of 
these  r,wk-  are  two  se,,,,t'  pe-imat  ite  dike-  or  vein-.  One  is  ma.le 
lip  of  red  feldspar,  chielly  onhocla-e.  uilh  liornl.leiiile,  (|'  .rtz. 
•-.■ilcite.  etc..  and  i>  j;eneiica!ly  coimecle.l  with  the  l.aur.  ii.aii 
«ranitite-<;neiss  tirst  mentioned.  The  other  is  mad<'  ii[i  aliiio-i 
wholly  of  microperlliite.  with  nioreor  less  almndaiit  conindiim  and 
other  accessory  minerals.  i.S'e  pp. -Ml  md;{2ti).  (^ii.irt/.  is  ,,iily  ver\ 
occasionally  represented,  and  the  ro.k  i-  essentially  ;i  corun.liim- 
syenite-pesmatite.  \\  certain  place-,  chielly  low.ird-  the  we-l 
eml  of  the  mountain,  on  lot  J.  ahout  twenty-live  .■hains  north  of 
the  line  between  concesHons  .Will  and  .\l.\.  the  liK^y  swmle 
pa.sses  directly  into  a  nepheline  >venite.  considerahle  portions  of 
which  are  an  almost  pure  nepheline  rock.  Crystalline  limestones 
occur  as  consideralile  inclusions  in  theKnci»ic  rocks,  while  what, 
are  apparently  portions  of  a  conip.aratively  lar>;e  and  continuous 

!':ind  are  exposed  in  the  nei<;hliourl d  of  the  old  mill  on  the.u-eek 

to  the  south  of  the  mountain.  The  strike  of  i  he  foliation  of  these 
rocks  agrees  veiy  closely  with  the  jreneral  trend  of  the  moiintain, 
orX,  7.")°  i:,.  with  a  prevailing  southerly  dip <  1(1"  l'.>°.  (•oriiiidiim 
occurs  in  the  craifimontite  as  well  a-  in  tli<'  nepheline  syenite  ( iiij;- 
laiiite)  and  in  the  reel  and  iirey  svenites.  hut  is  especially  ahundant 
in  tli(>red  syenite-pejrniatite.  The  coru.idiim  liearin>i  rocks  are  con- 
Imodto  the  souther-i  sl.ipe  of  the  mountain  and  apparentlv  form  a 
di.stinct.  layer  of  variaMe  thickness  overlying  the  liarren  gneisses 
of  the  l.aurentiaiiand  overlain  hy  the  crystalline  limestone  .ihove 
incnii.Mied.  This  fact  lias  heen  recently  detinitely  ascertained 
l>y  IxiriiiK.soihat  future  extension  of  mining  work  will  have  to  he 
caiTJed  on  l,y  .|uarryin|;  aloiij;  the  strike  instead  of  l,y  deep.er 
workinns. 

The  nepheline  syenite  is  compo.s(-il  chiefly  ,,f  a  .salmon  pink  to 
flesh  red  nepheline,  which  is  j;eiieially  the  most  al.imdant  coiisii- 
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tucrit,  M  lij;tit  K't'y  :iliii()>t  wliitc  |il:if;i(ii-la>('  (oliKciclasc).  and  vcr\- 
(iccasii)iial  scales  and  Hakes  ol'  liiotite.  The  iieplieline  wlietf 
exjiosed  shows  the  cliaiacteristic  weatheiiiif;,  occuiiirij;  in  iiie<;u- 
hir  sunken  areas,  with  all  the  Mie(|Ualitios  roimdi'd  citT.  leavin;;  ihe 
wliite  plaKiochise  in  well  inaikeil  anjinhir  rehel'.  The  coiiinduni 
iiccuis  in  sliaij).  characterist'''.  ot'ten  liariel-sliaped  liexaf^nnal 
ciystals.  the  longer  axis  of  the  abundantly  distiiliuted  ciystals 
lyiufj  al  riirht  anj;les  to  the  foliation. 

'i'wd  specimens,  each  -ontaininf;  coiunduni.  weic  selecte<l 
for  examination,  representing  approximately  the  exti-enie  phases 
of  this  rock.  The  thin  sections  show  a  rock  made  up  of  nepheline. 
olifliiclase.  muscovite.  calcite.  l)iotite,  ina;;netite,  and  corundum. 
Some  of  the  nepheline  is  coni|)aratively  fresh,  hut  most  of  it  has 
underfjone  more  or  less  decomposition,  the  resultant  products  eon- 
sistiufi  of  a  hiilliant  polarizinn  afifiregiite  of  minute  scales,  chietly  of 
muscovite.  <lcveloped  alons  certain  irregular  lines  and  cracks.  The 
pla^ioclase  is  likewi.se  somewhat  turhid  from  incipient  alteration. 
Only  occ.'isional  very  small  si-ales  of  liiotite  were  noticed,  and  still 
more  ra  c'y  small  plains  of  magnetite.  The  corundum  in  the 
thin  .sections  consists  of  irregular-shaped,  apparently  corroiled 
individuals,  emiiedded  in  plates  and  scales  of  nuiscovite. 

An  analysis  of  the  nepheline-rich  variety  by  Mr.  M.  V.  Connor. 
M.Se..  of  the  (leological  Survey,  shows  it  to  have  the  following 
(■oni[)osition: — 

SiO, 4S.:{S 

TiOj trace 

M,(), :{().;j4 

I'VJ);, ().4(t 

I'VO ().()(} 

MtiO trace 

<'»iO trace 

("aO 1.S7 

MgO ()-l<t 

K,() ;{.7() 

NiuO 13.94 

l\0, trace 

("O, 0.(52 

H3O ().5() 

100 -20 


if 
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It'  the  iKiitii  .if  tlii>  r.M'k  he  (•.■ilrulatcd.  it  will  \>c  Unuul  to  lie 
:is  I'cillous: — • 
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This  ffivcs  the  rock  th(>  fuli,)\viiij;  |i..^iti,,i,  in  the  (|uaiititative 
^'iassificatioii:    - 

<'■'"'''  ^■_ I  Visa  lane. 

'''''''''  '      'rasiiiaiiare  (near 

Oiitaraie.) 

'<;"'«  ' I,anj;enase. 

8lil.-|-aiif;   ![ CtaiKinontose. 

This  is  a  new  type  tor  whicii  we  propose  tlic  name.  Crain- 
moiitose    (craiKinontite). 

Tlie  mode  or  actual  mineraloKic.il  ((imposition  of  tlie  rock 
is  somewliat  difTerent  from  the  tiorni  as  f;iven  above:-- 

•^''■P'x'li'"' (i.MS 

()lij;ocl;ise 2!)'()(i 

-Muscov  ite 4.;{<( 

Calcite I  .^.> 

Corimdiim     -il 

Miotile i, 

.MaKiietite    I 


!»!)-7.-. 

An  analysi-  of  the  as.sociated  nepheline  svenite,  whicli  con- 
tained les.v  nepheline  and  more  pla«ioclase  and  coriindiim,  l>y 
Mr.  M.  F.  Connor,  IVSc.  of  the  (ieojofiical  .Purvey,  shows  it  to 
have  tlie  foilowinjr  composition  •  - 
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II'  the  11(1111.  iit^iliis  idik  !•(■  (•.■iliiilatcil  it   will  lie  a-  Inlliiu^:    - 

<>i'lli<icla>c !l.4."( 

.Millie .")li..")fl 

.\linltliit(' ]L'-.')I 

.\('|ilicliiic    II  .ly.; 

CoMiMiluni !•  |."i 

Caicitc I  .i|s 

.Maiiiictitc    .70 
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'riii.<  KIM'S  the  nick  tlw  t'dllnwiii);  [lusitiiiii   in  the  i|U;ilititativc 
cliissilicatidir. — 

Cliiss   I l'(>rsalaiip 

Oi'ilt'i'  (> Hiissarc  near  'rasiiiaiiaic 

Uans  II X'ii'zzciiasc 

Sulj-raiiK  \' IVrsoilic 

This  is  il  new  type  for  w  liicli  we  piDixKsed  the  name,  l^aglaiiose 
(laglanite). 
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Till'  iihhIc  nr  :ii-Iil:il  lnilicr:ilip;;ii',-i|  ci  iiii|h  i^it  ii  m  .if  i  |||.  |-,,i'k 
l>  -iiiiii-w  li.-it  •iirrciciil  lliirii  llic  11,11  111  I  111'  .|iHr|i-;ii-i'  111  ,111^  ic'|ii|,- 
-I'lilcil  rliii-tl\  ill  ihc  L:ii>Ii|iii|i;  iil  llic  lei,  l~|  i,i  v  itii  ilcriilr,.  :iii,l  jn 
ill"'  lliiii|:il  |i|i--c'iiic  111  iiiic.i-.  'I  lie  link  i-  .11  I  ii.'illx  riiin|iii»i'i|  ii| 
(iliiiiiiLi-i  lic|i|ii'liiii-,  I'll!  iiiiiiiiiii  i|,|.'>  |i('i  I'cii!'.  \iil|i  ^iii.'ill 
.•illH'illH-  111  liiil-i  ii\  ill',  hii.lilc.  r.ilnli'.  lii.'iL'lii'lilc.  .'ilnl  :i|i,ilili' 
I  lic-c  -miicw  li.'il  .'iliiim  iiKil  .'iipI  iiiiil-ii.-il  t\  ;ii-  nf  inr!s  ^i  ir  hI 
i'-!irri;il  (lilcic-l  :iiiii  -i;;liilii';i  iiri'  iVium  I  lie  |ii  r^cni'i'.  :iii  I  .-il  liiiir- 
.■llillllil.-llirc  111  rill'  riin|li,|uiii.  llir  r  li.'ln  |r:il  .'ilKil\-l'-  iil'  l.iil 
ihi'-r  l\|i('-  ^i\('  \i'i\  ii'liini  k;ili|r  nii|i|i.'i-i-  In  I  lie  l.irl  ih.ii  tlii'-r 
lurk-  I'lillhlllll  \l'l\  r|ii-i'l\  tij  till'  i.'lW  fill  lliuk'lll'il  I'  Mii|ii/l'\\  11'/ 
fliilii  the  iiUi'i  \.ii!iiii-  iif  tlic  l,clin\  ii'lll  uf  I  lir  i  i  .  ihiii;  i  if  ii.:i;;i!i;i> 
:iililii-i:in\  ;iiiii|i|r,'i|.  Tin-  kiw  in  Inirf  iniii'-  ili.ii  ilic  ilrxi'lnp- 
ini'lil  n!  riiMinihiiii  III  ;in\  |iiiii'  .,liiliiiliii--il|i','ili'  lii.i^li.i  i-  iliicriK 
Irlii'inli-nl  nil  ihi-  i.'iliiiiif  ilic  :iiiiniin.i  lotlic  -iiii,ii|  Mic  uihi'i 
li;,-i-  .\  I M 11  - 1 11 'ili  111  I  1  if  the  I- 1 11 'I  nil' -I  I  .'iii.ilv -i'-,  .'i-  mi'iil  mni'il  .iln  i\  r, 
will  -liiiw  lli:ii  ilii'  riini|iii-il  iiiii  iif  llii-c  ii.i'k-  mi  ri'-;.  iiHJ  \(.|\ 
||||-<'I\  >■'  till'  ;;('iii'i;il  fiiiiniil.'i  |;.<»  Al,0,.  I'-f,  ).>;i!  »  \\,i||  an 
.•ililMillii.illx  -in.'ill  .'ilniilini  iif  ni.ii;nr-i:i  .'iIhI  fciiun-  imii,  .-mi.I.'i 
i-  \ri\  kiii^i'iy  ill  I'M'c--  :iniiiliu;-l  llic  .-il  k.'ilic-.  tliii-  in.ikiii'^'  il  .'in 
r\!  rciiicly  i;iiim|  -nUcnt  fur  ;iliiiiiii,:i.  it  ihu-  -.'im-Ik-  ,ii  i'ii\ 
|i:iiti('iikii'  :i-  .1  iii,'iu;in:i  ilii'  -rM'inl  n  iiidit  n  iii-  l.uil  iluwii  li\  .M.n,.- 
/I'uirz.  whii-ji  ii'i|ini'c  thai  iiui  niuii'  than  il-.'iC  pci  rent  uf  MuO 
:ilii|  I'i'O  he  I- )nt,'iilii'i|  in  llii-  ni;i^ni.i.  uhirli  il  cmtciIi',  I  wniilij 
Icliil  t,i  a-,-l-t  in  till'  fi.iin.'iliiili  111  -|,ilii'l.  111  -|jili('l  aiiil  ruiiiniliiln. 
Tilc  nrrill  I'cnrc  uf  t  jir   (ii-l    inclil  n  ilic,  I   I  \  |.i'  nf  n('|ili('lllii'  -M-n III' 

-fcm.-i  tiul\-  rcinaikulilc.  fur  it  fiii  ni-ln-.  -u  far::-  kimw  n  fi n.it- 

linil  ('\|)iisiii(',-,  a  |ii'lfci'I  ly  linii|lli'  liiini'ialuLjii'al  a.--ii('iat  inli.  Willi 
\('ry  a  I  HUH  1. 1  lit  lii'iihcliiic.  allij  al  llir  -.'iinc  linic  a  -raii'itv  uf  Iciiir 
niai;nc>ian  minci.'il-.  and  a  -inall  aiiiuiini  uf  I'uriiniliiin.  '!  kr 
-|icriin('ii  MiprcM'tits  a  |i|i,'i-c  uf  iln-  lu.k  in  wliirli  ihc  aliiiiiin.i 
w.'i>  ulily  \-('iy  sliLililly  in  cxi-c— -  uf  tlial  i('i|iiiici|  lu  -ati-fx  ihc 
iillifi'  run-til  iiciit-.  tlii-  -iiiplii-  .'iniuiini  n  \ -l.-illi/iii;;  .'i-  fivi' 
•■ililliiilia   III    the   fuiin   ,,(  -mall    mi  iiii<|iiin    ii\-lal,-. 

U'In'tr    MLali    S'li  ml,  . 


'Ihi-  -iili-i|i\i-iun  Ili  thof  -M'liitc-  I-  i|iiitc  ili-tinrll\  .'uid 
rfi'iainl\-  a  ililfiTciit  latum  inuiluct  uf  the  nciihcliiic  >yciiitc.  with 
tliis  iiiatclial  ijirfcrcncc.  that  liciijiclinc  ir  fitiii'i'  al|uL;i'l  her  ali-ciit, 
ur   lici^iailcil  In  the   |)o.-iitiuli   of  all  arccs.-'^Dfv  ur  ,'u-cii|cntal  ruii-li- 
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tiHiii.  It  IS  |)ii'-('iiiiiiciitly  a  plagiiHlji.M-  rock,  (ittcii  iiccuirm;; 
ii>  iiilcil(ili;ilcil  masses  or  Imiuls  willi  the  oidiiiaiv  type  nt  iicplie- 
liiic  syenite  ill  wiiicli  nepliclilie  is  an  e—eiilial  ami  usually 
.■iluindant  riinstituenl.  .\t  <itlier  linie<  il  tciini~  iar^'c  and  inde- 
pendent  masses  euveiinfj  :i  larj;e  extent  nf  cnuntiA-,  It  mav 
tliereloie    l>e  lejraided    as  .-i    idek  iil'  inlermediate  type,  niaikinj;   a 

I  i-.insil  inn  lietween  the  nepheiine  .-yenile  anc|  tiie  reil  \-,iiiel\  uf 
the  alkali->yenile.  ailli(iut;li  j^enetieaily  it  Would  seem  lo  he  more 
(•lo.sei\   |-el;ited  to  the  former  than  to  the  latlei-  t\pe. 

'I  he  wiiite  or  ;;rey  colour  i>  dependent  on  the  scarcii\-  or 
otheiwise  of  tiie  liisilicate  material.  The  constituent  mineraU 
are  identical  with  those  present  in  the  nepheline  syenite,  with  the 
(exception  that  sodalite  ami  calicrinite.  alwa\s  associated  with  (lie 
nepheline  when  present,  do  not  occur.  The  other  minerals,  hoth 
es.~ent;al  and  accessory,  are  common  to  lioth  types,  ami  as  they 
have  already  been  rather  fully  desciil.ed.  need  only  a  p;i>sini;  men- 
tion in  the  pre.-ent  instance. 

I'lajrioclase   is  the  prevailinj:.  and    usually   th( \y    feld-par 

pre.~ent.  .Mhile.  oliij;ocla,-;e.  ,iiid  andesine  are  the  several  species 
met  with  in  the  difl'eicnt  oulcrojis  examined.  .\s  in  the  case  of 
the  nepheline  syenite,  .-separate  masses  of  this  rock  seem  to  lie 
characterized  liy  the  presence  of  one  or  other  of  these  sjiecio 
ol  plajliocla,-^!"  to  the  almost  complete  exclusion  of  the  ie>l.  The 
evidence  furni>hed  li\  the  optical  determination  of  the  component 
f^raiiis,  and  coiKihorated  liy  the  separations  undertaken  with  the 
h  \\-  solution,  is  convinciiifr  that  two  oi-  more  of  these  species  of 
plajriocla.M'  may  l>e  present,  repl.-icinj:  to  a  small  extent  only  the 
predominant  t\pe. 

riauioclase  often  make>  up  from  7.'>  to  !».")  jier  cent  of  the  whole 

II  ckniass,  the  remainder  heinn  divided  lietween  liiotite,  musco- 
vite.  c.alcite.  m.-i!;netite.  and  o<>casionall\  coiiimlnm,  scapolite. 
and  nepheline.  ."^ome  extreme  phases  of  this  rock  are  made  up 
almost  entirely  of  |ila,mocl;ise,  with  little  or  no  ferroma^ne.-iair  or 
other  tiiinerals.  When  >uch  rocks  contain  .-in  exces>  of  alumina 
which  has  crystallized  out  as  corundum,  they  are\-er\  closeU  re- 
lated, if  not  identical  with  •  tie  type  pluin;i-.ite.descrilied  liy  l,;iw>on.' 

'  Hull.  I)i|it.  (Iciil.  Iiiiv.  Ill  (  .ililnriii:!.  veil,  iii,  .\ii.  >.  |i|i.  .'1<|  Jj'.t. 

It  is  III  lie  riiili'il  ihni  the  fclil<[i.'ir  in  l.-iwsinis  |iliiiii.-i.-iii-  iv  hiirlily  ;i|i(.rcil 
ciiiilMitiiMi;    1-7  |i.c.   ot  w.iwr.      Ii    U:\>   ilii-  ■.pccilic   i;r-,ivi'\-         '■   lAti'iiciiiiii   nl 

iilisldcliisc   liiit    tin riipiisilidii   iit  :iiiilcsiric.        The  cm-css  :\i-.,    ffinni   liy 

L'lwsiiii  ill  ijir  rock  u.is  |inilKilily  derived  friiiii  the  :i!;;iic  m  .  in  «|iii|i  ih',. 
miilcri.il  lor  .iiiidysis  w;is  jtroiiiid.      <Stv  p   :i2S.) 
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I'lic   >|iccMiii('ri    M'lcc!>'.l    for  cvaiiiiii.iticiii    us    typicil    ni    ilii-.- 

\;iiict\    \v.i>  (iljtuiiicil  Ir cxiiipsiiii-;  cm  hit  12.  coiiic^-idii  \\'  i,t' 

I  Mm^MiiiKiii.   \\  hen  (cilliM'tcil  it  was  i-(iiisi<lcici|  a  \('r\  licvli  and  mi- 
alt(T(M|  as  well  a-  ri'incsclitativc  spcciiiH-ti  <it'  the  iic|ilicliiic  syctiitc. 

uliii-li  i'iititaiiic<|  (•(iiuiiiliiiii  in  >iic-l.  aliiinilancc  as  to  I n^iilcicil 

all  nic  (if  this  niincial.  Xcplicliiic  syenite  di  x-s  (iiciir  at  tlii>  iiMaiil\ , 
containinf;  almndant  i-onimlurn  and  ncpliclini'  in  inmicdi  ilf 
assiiciatioii  with  imc  another,  luit  the  thin  ~i'clion>  m1'  the  liaiid 
spcciincn  s.-lcctcd  lor  niicid-ccipical  cxaininatidii  aiul  chcniical 
aiial\>is  sIhiw  it  to  contain  only  \ci\  oi(a>ionai  small  iriaiii-  of 
ncpliclinc.  'riic  spcciincn  was  pnipos-'ly  selected  lioni  inaleii.d 
which  had  lieeii  recen  |y  i-cnioved  hy  Mastiliu'.  and  the  \ov\  I'loh- 
ness  of  the  rock  rendeicd  it  iinpossiMe  to  ascertain  detinilel\-  the 
amount  of  nepiieline  present,  the  mineral  in  such  I'ase  JjeinL.'  in 
distin,!:uishalile.  in  the  hand  spe<inien,  from  the  feldspar.  The 
lU'plieline  syenite  at  this  locality  i-  made  up  priiii'ipaliy  of  nephel- 
iiie  plaj;ioclase  and  liiotite.  In  places  scapolite  is  .diundaiit  in 
l.'irsc  iniiividuals  and  patches  of  a  yellowish  colour.  Occasional 
liasic  patches  show  the  presence,  and  at  times  aliundaiice  of  horn- 
lijcnde  (hastinjrsitel.  The  syenite  is  well  foliated,  the  stHLe  ,,f 
this  structure  Ijeiiij:  in  tiie  direction  of  \.  '.'.r  !■;.  The  rock  is 
coiisideralily  disturlied  and  cut  through  in  various  directions  l,\ 
dikes  of  flesli  red  pe;;matite.  composed  principally  of  reel  fehUpar 
(ortiiocla.se  and  mii'roperthile  i  and  (|Uart/.  lo^'et  her  wit  h  a  little 
hornlileiide.  In  one  or  twn  places  some  imperl'ect  cr\  staK  of  this 
last  nieiitionetl  mineral  measureil  froiri  four  to  six  inches  across. 

These  dikes  are  e\i,lenlly  difTerenliated  forms  of  a  red  s\'enite. 
which  occurs  in  i-onsiderahle  xolume  immediately  to  the  south- 
east of  these  exposures,  and  is  proli.-ihlx-  a  somewlial  moi-e  iphartz- 
ose  type  (,f  the  norm:il    red    varielv  of  alkali-syenite,  which   will 

he    described    later.      .\lthoUf;h    there    is    usually    a    I -e    or    less 

deliliile  line  of  sepaLation  liet«eeii  the  re(l  and  grey  t  \  pes  of  sven- 
ite.  the  general  rel.atious  of  the  two  rocd^s  offer  iiiucii  presumptive 
eviileiice  for  consideriiii:  them  as  differentiated  forms  n\'  the  s.-nne 
nia<;ma.  the  red  syenite  lieinji  the  latter  in  crystallization.  At 
one  outcrop,  occurriiif;  at  this  locality,  the  norm.al  tyjie  of  medium 
grained  ^-rey  syenite,  made  up  almost  wholly  of  pl,-iy;i.iclase. 
p.-isses  iiy  .m  alirupt.  I  houirh  ciuite  perceptihle  transition  into  a 
coarse  peijmatitic  jiliase,  m,ide  up  .almost  entirely  of  the  same  fel.l- 
spar.     This,  in  turn,  i.s  gradually  replaced  along  the  course  of  the 
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"■"""■  'lll^*'  '■>  :i  iniMiiiv  iii:i,|.'  ii|>  i.j  |.|.,m(,i-|:i~,..  l,,^|.th,.|  unl,;, 
(■ii|i-Mlcr;il.|f  |i|(i|H)iliiiM  (it  rcl  f..|(U|,a]  niiciii|,cil  hitcK  Mill 
iMIthcr  :ilo|iir.  :,,|.|  i..  til,.  wi,|,.r  („,in,,M>  ..l  llic  ,likc.  the  >i|:i-i,„.|;iM. 
i-  .ilinii-l  .■mill!  rf|.l:i,-,M|  l,\  t  lif  iiiiri,,|,|.||  1'  :iii.|  ,i  -mail  |ii.i- 
|i"iriiiii  lit   ijiiaii/, 

'I  III'  r.iiuii,|iiiii  1-  l.\  II,,  11 1. ■all-  iiiill.Mliil\  (|i-liii.utiM|  tlii,,ii:;li 
'i'l-  l"'l-.  ■■ili,|  i.iriir  |.,,iti,,ii-  air  '■.Mii|,i,.i,.|\  l,:ii|,.||  ,,|||||,  iniliri .;! , 
>.vliilr  ,Tllalli  lallirr  ill-.|fliiir,l  alca-  .,||  tl,,.  ,ii|i,.|  |,:,n,|  ,,,iii:iiii 
a  \ci\  hmii  |iiTci-iila.i;c.  In  ,,uli  t..|i~  i'\|„.-.-,|  i,,  ihc  wralliii  ilic 
rniiiiiiliini  i-  \ciy  i-,m-|Hria.  I-.  urat  hci  in;;  ..i|t  Willi  |iri.ti,.uih-i..| 
ii'lii'l    III, III   llir  -III  iiiuiiiiili;;  liialiix,       li    oi,  iii-   \\,i    ih,.   iii,„i    |,:,ii 

in  -mall  ini|icrlr.|  ,-|  \  -i:i|-  ,■,,,, i  ni-in,,   ..h  1 ,_,||  ,,iTa-i,.iiaL  rhaiar- 

Nii-lic  iMllfl-hapcl  liiAa^dlial  ,iv-iiU  ai,  -■MTal  inrln-  in 
Iciiiilh.  In  liv-lily  i'lnkm  r,  ,i  k  llir  r..i  iiii,|iiiii  |.  -i-aircl\  ii,,li,T- 
al.lc.  .■\cr|,t  it  a-illi  I-  \U,-  |iic\ailiii,i;  and  r|ialaricri-l  ir  l,|iii-li 
•  ■uliiiir.      Many    ,,l    tl,,.    imliv  ahial-    lia\c   lAi-cr.linulx     i,,iii;!i    aii.| 

|iiinius  oiitlini-..|iir  I,,iil,i   I,,  i|i|.  i(.ni.i\al  <'i  iiiiirh  ,.Mli|.  ;,—,,- 

i-iaicd  iiiirai-ci.ii-  inalciial.  rndcr  llic  iiii,-ii,-(  ,,|..-  ijn'  il,in  -|.|-u,,n 
-lio\\>  the   |-,i,-k   1,1  l;r   made  ii|i   larndy   ,il'  |,lanini|a-c.      'I'lii-  -\  iii- 

Mii'llic-a!  cxtilictiMn  aliillc-   ,.|    ihr  alliilc  la Ihn  alc  llic-r  i-liara.'- 

Icii-in-  ip|  aiiili-iiii-,  'I'lii-  opiii-al  dclcrtninal  i.ni  \va-  -ii!  ■-i'i|Ufiil  l\ 
■  •..iilirinci  l,\  it-  M|.arati,,n  uitli  tlic  lii'av\  -i, I  lit  inn.  and  clii-iiiiral 
anal\-l-  i<\  the  niali'iial  lliii-  iihtailicd.  (  .iiiiiidilln  i-  1  lie  next 
iM,i-t  iin|Miitaiil  niiiiiial  I  i.n-titucnt.  and  i-,iltcii  -n  ai.iiiidani  a- 
iM  iliararliTi/c  the  vnrl.  Sonif  <>(  thr  individual,-  <\u>\\  ratlin 
piaicct  i-lAstallMU'iapliii-  ,lcv('|n|,nii'iit .  I,iit  I'm-  the  inn-l  |,arl  tin- 
iiiiiii'i-al  nrciiis  111  iiii|MTtcct  rfy.-tal-  nf  inc^iilar  mam-.  Mm  I, 
111  tlic  (■niiiiiduin  -liiiu-  the  [wruliar  [laltiliir  |ilali(-  ur  |i-ciii|,,- 
cirava^*',  (-piTiallv  llin-r  |ialallcl  t,,  the  fai-c<  iil'  the  i-|i,,iiil„,- 
lii'dluti  and  the  Im-c.  I  nth  <<(  wliirli  all'  licilcrtly  dc\  cli  .pcd.  'IIh' 
i-iiliMir  i-  lint  unilninilv  di-l  lilmtcd,  Imt  mdi-tiniti'  |ialclic>  nl'  uliitc. 
I'luf.  and  l.iiiwii  aic  nflcti  imtircd,  .\|,,>i  i,|  ih,.  mineral  lia-  (|mti' 
a  di-tinrt  and  nftcii  |i|iinnimi'c,|  .-a|ipliirc  liliic  ruluiir.  <  )iTa-iuii:il 
lia^iiicnl-  shiiw  a  rnmpaiativclv  deep  I  .rnwm-li  nilniir,  arraii,i;i'd 
ill  parallel  liand-  with  well  delined  ,-lrai^lit  line-  a-  iMiundaiie-. 
'I'lic-^e  lii-o\Mii>h  -treak-  alternate  uitli  uther-.  uliirli  are  nearh 
il  111. I  i|uite  riiliHiiie—  under  'lie  liiierii,-i-(ipe.  .><iime  <i\  llie  iiidi 
vidiial,-  have  little  uf  tmtie  ul'  the  tuu.scuvite  eiiiniia  -iirnnindiii.n 
them,  while  nthiM-s.  iiiaiiire>tl\  ii.iperl'eit  and  iiiucli  nirriided. 
have    ipiite    a    wide    mantle    nf    thi,<    su-ralled    alteratinii    pindmi 
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liu',    1  \lir|..|.l,.,l,,sri:,|,|,    ,,|    r.,|ini.|llln,    -houini;    pbri.-..!    |,.-|l!Mls;,    vvilli 

:irii|.-ih'      l.i.iiiii-.  ,iM.|  niii-ii.\  ii.',  I., I    IJ.  c.r.ci -i,,n   \\. 
Iiuiii;.iiiiic.ii  iHWh-liip      M.i-t:ili,,|    Id  'liiriMti  1- 


iitr    -.      Mii-ni|iliuloi;i:i|,li  uf  riiniiiilurii:  uiili  irni-iip\  it..  I.i.iiit.',  and 
plairi()rl:i-r,   lot    J,  (■(iriri>-i(iii    II,   MniiliMulc-  liiu  ii-lii|i. 
Mtigiiitii'il   III  (liiiiii('tti~. 
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<.K<»i.(><.v  (,K  iiM.inriMoN-    »\i     li-.N.iuin      iii  is,  ovr.      il'.t 

■"irrouriditiK  tliciii.  (Sr  I'hit.-s  ;|\  all. I  I.X'I).  <,,iuh- 
.liiiii  is  (luite  [il.-iiti  :  in  the  tint]  -(M'ti.  -  <■  .riiinf.!.  •  >,, 
:ic-.-.iurif  or  its  mucli  !;rvii'<T  ic-Ktati.  ,•  (luring  ili.-  Kriiidiii;; 
'>|>cr:itinn  n.".'|.--.ary  in  tlic  :,iak  .;;  ol  tlie  tliili  M'.-iioii:-  it  p,,-- 
>»-s,cs  an  .il  n.iiuially  liiKJi  iiulfx  of  rct'i-.cTii.ii,  ai  i  i-oiiM'.meiith 
niiirli  «if.:,'fr  rclM.t  a>  well  a-  .|.n,|,|,.  r»'frartion  S.-a|M,|ii 
is   alsu    [in-sfnt.  .  .Ih     in    (•.inii.aiati\  ..Iv     -niali    ain..nni.    tl 

lal-fri'i-  inilivi.jua,  o.rii|i>iiin  'lie  inti'r.--|iarcs  luiu.-cii  liif  iVId 
-pat-,  with  little  t<i  su^lli'st  it-  (Ictivati.iii  tPDin  tliciii.  Sunic 
sniall<T  sriain-  ciif  .,..■!  in  the  fcl.iv|.ai-  may  iv|)r(.sfrit  -fn,ii(lar\ 
■"■■""1  i'lif  n  .!  .!  siiou- the  .liaru.-tcristii  .  Icavap-s.  with  |.ar- 
all.l  fxiin.tioii  iimI  -fniiiji  ,|,.iii,li>  rclniction.  Miotitc  i-  iin-sfiil 
iin.iTasii.nai  an  ;  iMln|i,,rat  vt-l-.  -liiall  platfs.  siiowiiii,' very  iriatUcI 
ploochioisiM  Ironi  vciiuwish  t.>  vcrv  .lark  jinH-iii.-ili  l.niwii.aipl  \.t\ 
pi-oM.MiMi-.-.i  :.'.-(.ipli.,i,  ol  the  |-ay>  vi  -ratin*.'  parallel  to  the  clra-. - 
.iU'es.  Mi;-..,\:  oc,-iir>.  I.otli  !Mleri;io\vn  unli  tlie  |p|(,fitc.  ami 
■  I-  sliell~  .1  i,,.,,.tl..~  ,,!  \a;i^'  !  -  H..itL  surroiin.liiij;  most  o|  the 
-■oiiairlui!!  in.ii- i.iiiai-.  !i  ,>  ,(.^r,, ,,!,..!  as  a  piimary  .•onstitnenl . 
loini".|  a-  :,!|er,  !,  ev  ,.i.,,iieil  at  :■  n.,  ■  imniediateK  pier.-.litm 
the      .nifilet,.    -.pdili        on         li.   -nauiiia 

OccaMoiiai  ,i.'r..in~  and  ..apei-lert  crysl.il-  .f  maf;netilc.  ari.l  a 
still  smaller  anioiuii  om-  ,lr,ie.  c.mple.e  Ihe  li-i  of  minerals  noiucl 
in  the  thin  set-tions  utuli  v  the  iiiicrosro|ie. 

An   anal>-is  ol'  thi-   i,.i'k   wa-  made  Uy   |"r,,i,  .\<,rt..i,- 1-' .  ,: 
with  the  lollowin.i;  re-uhs,  ianier-  !. 
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I  IC'iui'iMiu'  llic  cNi-c--  ..|  alillrniKi  |ir(-ctil  ,i-  n.i  iiii.|i||ii.  «  liich 
UM-  <li't('i'iiiirii'<l  li\  iii:il.  iic'l;Icc|im!.'  (iic  Im-~  m,  i;;iiiiimii  (ll.Oi 
•■i.iil  ilfiliicliii;;  the  .'iiiiMiiiii  n\  liinc  i (',•,(  ti  iif.c~-:ii\  |i>  i, uiii  i-;ilcilf 
^Olh  llir  CO.  Ill  ill,.  ;,,rk.  ill,'  iv>i|ll-  ;ii\cri  iiihIi-i  II  ,iiv  ni.laincij. 
Till-  I-  I  III- CI. II :  I M, -I  I  mi,  (.1  I  hr  if~i,|ii:i|  i.|  aliinmi.i  -at  male.  I  liiamiia. 

\l..|../c\,i./'  \vA-  -li..\Mi  l.\  .iin,  I  lApc-iiiMi'iil  thai  III  -ii|.ci- 
~'i' "I'l'''''  ali|liiilii.--ilii:ilr  liiai;iiia-,  >vli..-i'  ■.;rlii'ial  c.  .Iii|..i-il  ii  Hi 
I-  l!o.  Ill  \i,»»  .  n  Mtl.  ..Ahnv  l;  K  ,,  Na  ,  ..i  (a:  an. I  ii  .  .'i. 
'Ill'  >A  1 1,  ill'  ..1  till'  I'M-i--  ..1  aliiiLiiia  -i'|ialali'-  ..111  ill  a-  i-..i  iiii.liiiii 
il    11..  r..|iM.|i'ial.lr  aln..iii,l    ..I    \li;(»  ,.i    I  i-(  »    ,.    |.|,.-.riil    all. I    il    ii    ;- 

li  --  than  Ii:    rji  a-  -illiinaiiilr  an.  I  iii.luni  il  n  i-  .^i  rat  it  I  haii  (i: 

'■'  ^^hl'n    ih.'   nia'^iiia    i-   mli   in    inaunr-ia .    a-   -|.inrl   ..r  -piiirl   ami 

.■..luii.liim  ii  n  I-  h—  ihali  ti:      li  :i- Iinili'  .  .r  .-..i.lii.i  ilr  uiih  ..iir 

"I  """<•  "'  '111'  i.lhi'l  iNiiiriaN  It  II  I-  i;iiatiM  ihali  Ii.  'I'lii'  .a!  .-iliri' 
111  .-.Ii  nil. him  ill  ihr  iii'i.hi'hni'  -MMiitr-  ..l  In.jia  i-  r\|,laiiir,!  I,\ 
"•'ll'iii'i    :i-  'hii-   !..  till-  lari    Ihal    tin-   v..ik.   a-  -li...,ii    l.\    .ii,.i|\-iv 

'■"l"'iill~   I' iil''ii    Mu'  •  all. I    I  .■(  >.  .ail,!   hi.   I,. I,. I-  I.,  thi'  .il.illi.laiiri' 

"I  ll.in-liia'.;iii--i.a  miiii-i.aU  in  ihr  iirphi'lilir  -\  niilr.  ami  I  lir -ra  Iril  \ 
"'  -'l''li  liiini'lal-  ill  ihi-  ...iiimliim  -\  I'liilr.  .a-  aiii|i|\  arr.  .lint  in;; 
'"I'  '111'  .'il'iiniliilirr  ,.|  tin-  alumina  III  III,.  |.,||,.|  ami  II-  al.-i'lii-f 
'"  '111'  I'Mtiii'i.  \  -iiiiilai  l..\\  .•..iiiriii  ,.|  II,, II  an, I  niamii-ia  i> 
'■"'I''''-  it'  ill  t  hi' (  ana.  I  Li  II  .'.iiiin.liim  ->  I'liili-.  ami.  i  ,.^i-i  hiT  with 
ihi'  hiiih  piTi-i'iila!:r  ,,f  aiiimilia  in  tlir  tiLiiinia.  |.ii.l  :.ilil\  r\|.|aill- 
I  III'  .!i'\cl..|.iiifiii   ,.|   ri. I  nil. him   in   i  hrm. 

Till'  rail..-  ..I  till.  iii..|i-,iil,ii'  \aliii-  ..I  iCaO  K  .(  I  Na.Oi: 
\l_<'  :  Sin,  in  ihr  ii.ik  at  hii-nii  nmiri  i'..ii-ii|i-rali..h  air  a-  h.l- 
I..U-: 


1 


!:i  :li7'-' 

1  :l    _• 


'I'll''  I'-'li"  "i   l\  ,(t    :    Na.ll       I  :ll  ami  .ahiiiiiiia  I.,  thr  l.a  .1-.  i.-  a 
hull'  111  r\ia—  ..III.      \-  a  lii.i^iiia  h.r  llir  -,.|iiti..ii  .,|  .ihiniitia  ami 

It-  .'.iini.lrtr  -r(.aial  1..11  a-  i'.. 1 11  ml  II n  ri\ -t  alli/al  i.  .11 .  il   1-  ihrir- 

I'Hi'  in   priliTl    ami'i'iiii'ii!    with   Miiii./i'uii-/'-  \:i\\        I  )f  thr  alkali-. 

-.i.la   laini'lv    |.f'.|.imriaii-.   tin-   Irn.hn-    llir   iii'.-i  — ,,i\    ,1— i-iai 

Ill  thi'  -..Intl. Ill  ..|  ihr  ahiniiiia  Tln'ii'  i-  an  r\,  ,-■  .,1  Irii.iu.  ii',,ii 
:in,|  liia;;iii-ia,  .il...\f  uhal  h.i-  I.itii  lli..iii;lit  |  iri  iiii-il  .|r  ill. 11.", 
!"■'■  ''''i"  1'^  \|..|.i/i'ui. /.-  I.iu,  1,111  ill,.-,,  am.. mil-  liaM'  l.i'i'ii 
i.r.'i'--al\     t.i   a-i-l    in    tlir    h  .1  mat  1,  ,|i    ,,|    ihr   .-..miiai  .it  i\  I'l  v    -mall 

I -rliii.  Mill.  Iliii.l  \\  ill  .  Is:i ,,.  |,|,,  I   iiii.-,i„|  10.-,  _'|o. 


U.>^-.J 


«. 1(11,1)1. V   111'  II  M.iiii  liiiis    \M)   luMiiiiir    m;i  \>,  ci\i,     :!_M 
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qiKilititio  <if  in.i;;iiclilc  ami  liKilili'  |.ri-ciil  ill  llic  lock.  ||  i- 
lliiTclorfcviilcMl  lli:ii  M.no/cuic/.'- hnv,  ,•!>  ivinaik.'d  l,\  ilollMii.l'. 
ilcics  not  icpiociil  llic  ulmlc  Iriitli.  hir  ii  iniu'ln  It  cximmm.-.I.  uiiIi 
lliis  (',\c(.~s  (if  iririiii~  Inm  alnl  iiia;;ii(--ia,  llial  >|.iiici  until, |  I,.. 
I'oiiiicil  ill  aiMiliiiii  til  tlic  (•iiiiiiiiliiiii.  ■|lii>  iiiiiiiTal  \\a>.  Iiuucvcr. 
Mill  seen  III  the  lliili  ~ei-li(i|i>,  iiiir  was  it  i'ihiihI  m  ali\  <•(  llie  iiilli-in|i- 
III  the  \lciiiity  wlieie  tin-  leek  •.|icciiiicil   Ua-  n  iljecleil. 


'The  liiiilii  111    the   lurk   i-  a-   hi||ii\\~: 


^illa|■|/,.  .     ,  . 
<  »ilhii(lase.  .  , 

Alliile 

Aliuil  hiic.  . 
( 'iiriiinliiiii.  .  . 
Il\  |ie|-«lhene. 
-Mai;iielile 
Calelle 


Wall 


7  •■_'•■; 

II  •!•■.' 

i:;-  Hi 
I  •  1  ■-' 
l-:i!i 


■M 


a- 
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IMi-Ts 

III  i-alciilaliii^'  this  iini'iii  rimii  the  rlicimral  aiial\-i-. 
there  was.  as  shuwii.ali  e\ce--  nf  I  ••_'()  |ier  rent  ,i|'  -ilir.i  :il.M\e 
llial  ie(|liiiei|  and  whirli  a|i|ieals  in  the  nmin  a-  i|ilarlz.  I!\  iliieel 
e\|iei!inenl  il  was  >iilisei|iieiilly  shnun  thai  um-l.  \\  imt  all  .if 
this  >ilica  was  i|eri\ei|  rnmi  the  ai;ale  iiiuilai-  and  pe-tle  which 
was  used  in  ;;nndiii«  the  saliiple.  ■I'lieiv  i-  im  lice  silica  ur  i\wm\/. 
shdwii  in  the  thin  sectinn-,  iinr  was  aii\    i.f  ihis  inini'ial  hnind  in 

the  >e|iaiatiiiii  111'  lh(    nic'kli\    an>  ul'  I  he  hea\  \   -uliilidii. 

The  iniide  iir  aeliial  inieeialnilical  ciiiii|iii  .jtinn  canricit  he 
calculated  with  cei-|;iin' y  un  ai'cniinl  ul"  the  presence  iif  the  tw.i 
micas  and  the  >ca|M)lile.  the  latter  havili};  ahuiit  ihe  same  turiinija 
as  the  lelds|i;ir.  'The  ciiriindiliii.  inajriietite.  and  calcite  are  nurma- 
live.  that  is.  the\  are  |)re>eiit  esH'ntiallv  in  the  percenlafie--  niven  in 
'II''  li"llii.  I'riiln  an  in>|iect  inn  of  the-hdes  t  he  hillnw  im;  wuiil,  I 
seem  In  lie  a  \  ery  c|ii>e  a|i|irii\ilnatiiin  In  the  lnineralni;ic.al  cnin- 
llnsilinll    III'   the    rnck: 


Mcni.  iJiHil.  .-^iirx .  Iml..  Mil.  \\\,  |i:iri  :i  iJlMlli.  p.  .'ns. 


i 

i 


:!-.>U 


i;Knf..),;i,u.   siltviv,    .Wadk. 


Aii'lesiiic  (ti(.;H-  Ml, All 

Xc|.hf'li  no 

Scapolito 

C'lriiiKliim  (l)y  tii;il|.  . 

Miiitito 

Muscovite 

MiiKiictito 

•  'Micitc 


;i-0{» 


loo. (to 

>|.vo..yp..eul,...a,..l  unusual, .n,,  ,i,,s  as  v..  L  ,.,i,.,,    !  .    ^ 

■""•".       U.-   .■..••■or.hnKlv    p,.op„s,.   tlu-    f„llovviiiK    nanu-s    ,„,-   ,|„. 

I--K  aii-l  su.-.,.a,i«.  an.  tl.  iiaino  ..un«ann:;ii..  foM;:.:;; 

<'IassI 

yj,,)     I        , ,  ,  1  orsalano. 

Mil.-class  II    sccti.m  I)    .  I,,.,  , 

,^    ,      .  'I...     I'Dsalano. 

'•'■•lor.) ,     , 

,,         .,  Indaic.' 

"anj;  .i 

Suh-rauK  4.  unKanii.mas,., 

I'iiii<;anni)niis(> 
All  anah^is  „f  the  an.lesine  o....unin«  in  ,||,.  un-k  wasma.l,. 

L       '  ;     "'"""'•  '^■■"'•-      '''"-^  '-^  «'^'""  •""'"-•  '■     Til,,  iiiat,.,-,.,! 

or  th.  analysis  was  „l„ain..,l   l,y  s,.pa,a,in«  tli,.  f-Hs,"    1 

'::;:::  :7 ""  r  ^""'"-"'^^  "■"•"- •■'---"-'; 

-  m. n.  pota.li,  an,l  niaKii.-sia  f„an,l  in  th,-  analysis.  X..«|e,.tin, 
'l-^^o.  tho  .•..,np„s,ti.,n  ,.orr,.spc,„,ls  rather  ..l„selv  t,.  that  .,f  n 
-l-new,t     ,hef.,rnnilaAI,An,.with(,..mp,:r,.,J        ;,;: 

;:;rl;;;:;;:l,!;;*:ir^,-:::/":"''!''::."^'-''-  'n.espe..i,i..,r::i;^ 


and,'.' 


Hie,  Iliad, ■  1 


"■  ™. '""'••••  "li-^'I'-te,!,  he  ..„n,p..siti,m'.f 
'l'»f  M  MMxture  .„•  alhi.e  aiul  an-.rthi.e  in  the  rati,, 


N...  >  I  ,r.;r:'r:s:«;;;:,:^,:-;;;-^„j-''>--  •"  >-'--  n..u..  ,,.,„.  i.,.,., 


••:<■■(.: 


(iiiM.Dcv  III-  iiAi.inLitiuN-    \M)  ii\\(Kiiir   \i(i,\^.  ,,\i,    ;;_'.; 

I  II  III 

■»l-"'  -''i-Ti       -'.•>■  ir,        'li'-.' 

It, I 

'  •'"•  t,  (ill         I,  117         s.:ii 

Ml"'  „.,-,„ 

MllO  MM,-,. 

•v.".       .  ii.:{.s 

^•'"  'i  s:{         77:;         I.  !i:! 

H.O  I,. .Ml 

'.I'.l    .-.O        lUII'lll        Hill   III! 
>|'iTifii- !:i:iMI\ .'lilis         .'  r,71         JCMI 

All   Mli.ilvsis  iif  the   Miic  cihiiikIuiii    uliici iii^   .•issdciatcil 

Willi  this  Kick  w:i>  iii;iilc  \>y  Mr.   M.   I  .  (■.,iiii,,r.   M.Si-..  uitli   the 
liijlduiiii!:  Msults: 

^i": II.IIlC. 

Al  ,( >,  (ililT.) !((i.!l(l 

'■■<■..",   ^    IX »  ((.7(1 

«'='<> u-ti; 

M!-'<» |.)l(l 

H.O  u.Ns 

li,il  MLiili  S'liiiiti . 

.\ssnv\»ti',\  with  the  wiiit ■  i;ii'y  v.iiicty  <,<  the  :ilk:ili-svctiiic. 

:i.<    well    MS   with   the   iic|)h('linc   svciiitc,    .iml    |i;i.vsiiiir   in'..   tii"s(> 

S.llllClillJCS    ll\     MM   Mllllipt.    tll.llljlh     I1SUm1I\      I.\     ;|    JIlM.lUMJ    tIMIISlti.ltl, 

Mil-  ccitMiTi  hifihly  tci<ls|>Mthic  lucks,  iiftcii  iiciMiniii);  m-  vcrv  exten- 
sive Mini  iiiilepeii.leiii  niMsses.  which  Mie  .iistintrnishe.j  in  the  lie). I 
niMiiilx  hv  their  re.l.lish  .■.il.nii-  mii.I  the  niMike.l  s.'Mi-cit\-  .ir  mIi^cium' 
.il  i|llMitz.  'I'he\-  ililTer  I'lmii  the  white  mii.I  j;ie\  VMiieties  in  that 
.iithochise.niiciocline,  mii.I  liiicid|>eilliite  (the  hitter e.mfine.l  ni.istlv 
I.,  the  |)ej;iii;'titi('  |iliM-es),  are  .|iiite  mImiii. hint .  mikI  s.mietinies  the 
pr.'.l.iiiiinaiit  l'el.ls|iMrs.  I'lMiii.ichise  is  mI.s..  very  plentiliil.  vniie- 
linies  e.|iiMlliM<i  ill  miii.miiiI  if  n.it  eM-eeilinu;  the  p.i.Msli  fel.lspurs. 
A  .■.pnipMiativel\-  lainc  micm  ii'preseniMli\e  ..f  tlii>  xaiietx  .if  syenite 
.H'.'iirs  intiniMlely  Mss.MMMte.l  with  the  iiepheline  syenite  near  the 
N  .Ilk  ri\er.  mii.I  Wms  lelerieil  in  m  I  he  lirsl  piihlislie.l  .lescripti.ins  as 
"a  iei|.|i>li  lii.ilile  jliMliite  resenilililij;  ajilile  in  MppeMiMlice  '  '  'I'll is 
i.i.-k  is  exposeil  .III  hiilli  Mi|e~  ..f  the  \  <<\k  liver.  eMeii.lilij,'  iV.nr, 
the  ele\eiitli  t.i  ijie  lifteelilh  .■.nicessi.iii.       V.'pheliiie  -\eiiite  .n'curs 

'  .\iii.  .l.iuni.  Si'.    \.i|.  \lviii.  iv.ll.  p.  1 1. 


i 


:{24 


i;i:(Pi.()(,ii  \\.  -I  ii\  IV.  (  \\  Ml 


on  iinili  >ii|,..  ,i|'  till-  li.Milicliili,  aiiil   il'  llif  fiiiicii.|i-  ,,|   liii-  |-,„.|, 

ll'l   '"'   H-.-iccil   :iii,i   hiiiiJii   cpmiiiiinii--   \\i<\\\i[  il.iiililli—   Imiiii   an 

.■i--iiciMiiciii  clu-cl'  aiL-ilcii;!!!!-  lo  ilial  .|(-i-iil>ri|  a>  nci-uirini;  in 
ihc  Iciuii-liiii  (i|  Moiinioiiih.  rill-  incL  I-  (■-■-(•nlially  ■„  i|Uai(/- 
Uiii-a  -\rinic.  luailc  n\>  .•ilm.i-i  \\linll\  ..i  (nl  li(M-la--c.  inirnMlmi.. 
all. ill-.  i|uaii/..  Miililc.  ami  in  jijari-  h.  n  nl.l,.|i,||..  Tl,,.  |,|,,liic 
i-  in  \cr\  -mail  ami  i'\cc'C(|i)ii;|y  iirc;;uhir  >>v  la^iii'il  —.ale-,  uilli 
-liiiiii;l\  niarkfil  picdcliiiii-in  ami  ali-iir|iti(in.  Tlii-  lu'Wiii-h 
iii'itili-  ha-  a  i|i-,incl  ;;ici'ni-li  nii;;c.  The  \ariou>  ciaik-  aii'l 
li>-ur(-  all'  tilled  uilli  ivddi-h  l,r,,uii  ir.in  .i\idc.  uliidi  al-u  -lam- 

'I lliiM-laM'  and  inicicirlini'.      'I'lii'  \ih-\s  i-  \  .iiin.i;cn  liali  1  lirn('|ilii'- 

lini'  -vcniti'.  uliicli  i!  -(iiiii'liinc-  inlcr-ci-i-.  and  dci-idclh  later 
limn  ihe  -iirinmidin^  er\ -i.-dline  liim-iinie.  h-  a— ociaiiMii  uiili 
llie  iit|,|ieliiie  -yenile.  Ii.>ue\e|-,  i-  -li..ii^|\  -ii:;i;e-i  i\  ,•  ihai  Imtli 
le  ihe  |i|ndliel-  <i|  llie  (inc  m.amna.  llie  led  -\eiiile  lieiim  the 
later  |ii.Mlnct  dl'  -ulidllieal  ion. 

\   -miliar   type    of    loek    prexails   alolii;    llie    -oiii  |je|-n  -lope  ol 

till'  ill  II  at  Craininoiil.  di  Itasilan  to.vn-liip.     it-  de  of  .leciirrenee. 

a->o.iation.  and  relation-  w  ith  tlie  older  l-anreiit  lali  niiei— e<.  a< 
\wll  a-  \\itli  the  ni'phelme  -\eiiite.  ha\e  aire.id\  lieeii  de-ciilied. 
I  III-  reddi-ii  or  piiiki-li  roek  fie(|iientl\  eoiitam-  hand-  of  a  dark 
'■oidin-ed.  hi^lilv  miearewii-  rock,  uliieli  repi-eseiit  clcfoimed  and 
altered  dike-  oi   ha-ie  eompo-i|  ii  m .       jn   plaee-,  iii;i-se.-  and  palelie- 

"'    'il -'    I'i'i''   hornhlende   oe.-iir.      .\    -peeimen   of   the   hrouiii>li 

ivd  highly  leld-pathir  Variety  of  llie  rmdv.  uitli  a  di-tinet  -Ireaked 
appeaiaiM'e,  ouiiij;  to  >inall  lairned  -cales  of  liioiiie  with  more  or 
ie-s  parallel  arranu'eineni .  ua-  aiialy/ed  hy  Mr.  M.  I'.  Coiiiior, 
li.Sc'..    u  M  h    I  he    liilliiu  iiii;    le-iijl-: 
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fiK'l!.0(,V    OF    IIAl.imUTOS     AMI     inXCUf.KT    AUK  VS.    ONT.       :{2.j 

The  ratio  of  ((•;i()+-K,()+N:i.,())   :  AljO,        :  Si(  > , 
•!•>-'  :   -Hi.")  :  .<):{4 

I  :       1  :  -,•: 

"'  •'" !'ii  "f   this  rock  l„.  .•;i!(Mil;it«M|  it   will  l,(.  fomiil  to  he 

as  li  liows: 

Ollllorljisc. ■.,)  ,)., 

-^"•i"' '.'.':.'::::::  ^i.:;^ 

Aiioii  liitc ■'.(;■> 

Coniii'luiii ..„! 

MiiKlictilc l-'.'Wl 

liinrMilc ,()! 

Ilcriialitc .,;, 

<  >li\  ilic ..jl 


l'hos|)liiiiic  :ici 
Wal.'i- 


I  iclicit  in 


•04 
•  :!() 

".10. 7.-) 
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Tiic  po-iiioii  of  the  rock  ill  th,.  (|u;iniilalivt"  (■j.-ivsilicatioii  is 
an-or(rnii;|y  ,■,.  follows:   - 

•''•'^^   " i»o.;,hin(.. 

*''•''•■'■   \' (M-niiMiiai... 

'*""K    ' rinptckas... 

'^"''-'■•"iK   l\' riii|.t..ko>,.. 

Tlic  mi.hI,.  of  III,  rork.  Iliai  is  to  >ay.  il~  actual  niiiicraloj;ica| 
<-oiii|.,sitioii.  ,io..>  Mot  ,li(T<w  .■ssciitially  from  llic  ii,.riii,  tli..  lo.'k 
l>ciil«  liia.lc  ii|)  of  ortli..clas(".  iiiicrocliii,..  alliit<'  (al.oiit  Ali.Ati,). 
and  nia'rictit...  with  a  little  hi,, lite.  wlii,.||  latter  iiiiiier.il  in  t\w 
ni.riii  is  re|,!<.seiit,M|  hy  ,,lher  mineral  coinhiiialioiiv  .\d  ,|uaitz 
IS  present.  -27  percent  of  a(Mitioli;il  .-ihc;.  l„'ini,M-e,|iiin-l  to  s,-iti>fy 
the  felijspais  in  the  ii,irm. 

The  i,,ck  whi,'h  contains  the  lar<re-t  ami  ni,,>t  ;,hiiii,laiit  crys- 
tals anil  masses  ,)f  conimitim  at  Ci-iiKiiMiiit .  ami  tliii>  the  richest 
■III-  iif  this  miner;i!.  is  the  .•oriimliiiii-syenit<'-pe;;matil,'.  which 
'M'ciirs  in  the  form  of  , likes  ,,r  veins,  v.-irvinj:  fn>tii  six  t,i  eii^hteen 
f.'ct   in  ui,lth.      (See  p.  :i!l).     These  , likes  intersect   the  me.liiim 
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f;iMiii('(|  (11  rii.iiiial  t\|ir"  di  ivci  sycnilc  jti-t  .Ic-criKo-l.  uliidi  :il>.. 
confains  I'oiuiiilmii,  altlKmi;!!  in  Ics.-  aliuiiilancc  and  in  Miialler 
individuals.  (Sco  I'latr  l..\  II  >.  Tlicy  aiv  made  up  almost  wlmlly  of 
a  deep  flc-ii  iv<\  to  \cr-y  pale  s.-diiiou-pink  I'cldspai-.  wliicli  in  tliiii 
.section  undt-r  llii>  niicro.scopc  is  seen  ii.  he  an  iiicKular  intciKiowtli 
oforthorlascand  alliiK'.  the  ronnci- Icl.lsp.ir  l.citi':  the  ni..r<-  ,il,und- 
ant.  Assoiiatod  witli  this  niiciopci  tliiti-  as  aci-c.v-oiv  cotistitucnl--. 
iiM.diy  and  usually  in  sniall  amount,  .aic  liiotilc,  muscovitt".  sf-apol- 
itc.i'alcitc,  maf,'nctifc.  Iicm.atitc  (  mirarcous  inm  ,,ic).  molylidcnitc. 
pyi-itc.  py.fhotitc.  i-lialcopyritc.  rlirysolMTyl.  spinel,  and  <|Uart/. 
AIiIkiukIi  cplaitz  and  .'oiuiidum  arc  cimnionlx  supposed  to  l.c 
niutuaily  (•\clusivc.  specimens  have  I.een  lound  <'onl;iiniiiK  these 
f\()  mineiais   in    small    amount. 

.Mr.  M.  1'.  Coniioi-.  IJ..-;,..,  h;is  maije  .m  .malvsis  oi'  this  <•,,- 
ruiiduin-syetiite-pe>;matile  t'l-oin  Ciaismont.  (int..  the  results  ad- 
justed to  .1  li:r-is  of  !()()  hcliijr  jrivcn  uiiiler  I.  I  OI-  purposes  ol 
comparisoti  t  lie  analys<vs  of  (lie  coruiidum-syeiiile-pet;iiiatite.  ;iimI 
of  the  c(u-uiidum-syeiiite  from  Xikolskaj.i  Ssopka  in  the  Cr.il-. 
Kussia.  are  iriclu<lec|  under  II  ;,nd  III.  I'l's.'herniaks  Miii.  und 
p<'lr.  .MittheiL.  .Will.  j.Vts.  p.  L'l'.t).  Iiider  I  (a)  is  i;iveii  the 
;inal>sis  of  I.  omittins;  the  corundum  .■ind  adjustiiii;  it  to  ;i  hasis 
of  KM),  liider  II  I.I)  and  III  (n)  aiv  similarly  included  aii.ilvses 
ol  II  and  III.  in  which  tlu ruiidum  is  ne};iecled  and  the  remain- 
ing constituents  recah'ulated  to  a  liasis  of  100.  liider  IN'  is  an 
analysis  of  the  se|)arat<M  I  micropertliile  from  tliecoruiicjum-svenite- 
pej^m.-itite  of  Craijiniont,  Out.  liLler  \  i~  .m  anal\si>  ,,f  .•,  >iiiii|,n- 
feldspar  of  the  corutidum-syeiiile-pcjrnialite  fidin  .■>!  vamal.ai, 
Itidia.' 
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^"  '■vi'iiiiiali I'  Ilic  ;,iM,v<.  ;m;iiys,.s  uil|  sIk.u    .it   •,   -lan.c 

llif  nMii;iik;il.l('  siniilaiity  in  <'lic(iiiral  .■.pni|.,..iti(,ii  ,,1  i|„.",.  ,.,,. 
nitiiluin-hrariiii;  n>rkv  ...■.■urrini;  ;,i  -nrhui,|..|v  >..|,.-,rai..,|  loc^li- 
ti.-inr:,ii.-„|,.,.  |{,i..<i,.,.  aihl  lii.lia.  Til..  ~|,<.rmi.>iis,,i  i|„.(aiia.liaii 
and  l{ii>sian  u,-riiiii'ii.-..<  ar.'  |iia<-lii:,ll\   idciitn-al,      \,,  analysis  .,t 

^' nin,|iii,i-sy..nii<.  Inmi    India   1     availal.i...   I.in    1  h,.  aiial>-i- 

i.f  flic  l(.Ms|,al-.  Uhi,-Ii  i,  v..|-yc|,,^,.|y  alialMj;,,!,,  ,„  ,.,,i„|„,.,t  ion  to 
that  nf  til,.  r,,ck  uitli  III.,  c.iiin.liiin  ,|...iii.t<.,l  1-  aU,.  v..|\  Minilar, 
fill'  only  -iil,.lanti:,|  ,|iiy..n.ri....  l„.ii,K  in  lli.-  lolatix..  ani.,iinl,  .,( 
>.Hla  and  |H,ta>li  pivscnt.  Takini;  int.,  .•..nsi.lrrati.iii  lli,.  niol,- 
.■illar  valili-  of  >o,ia  and  |M,tasli,  il,..  rati,,  of  tli..  -,„|a  to  lli..  |m,|- 
a>li  in  th..  liHliaii  o,-,-i;in.n..(>  is  :,  :  1.  w|,i|,.  i,,  ||„,  Canadian  an.l 
Ku-iaii  .1  ■(•um.n,..>  ij,..  s.ida  i>  only  slijrjitjy  j„  ,.^,.,._  .,,,,1  j„  ,i„. 
.-si.[.arat...l    f..|.i>|iai-   is   |)ia.-li<-all\    the  >ani... 

Th.'  .•oiiiii.|uni-y..|iii..-|,(.n;,|,..|tif,..  „(  Ciaiiini.pnt.  and  of 
.\ik..l>kaja  S-opka.  have  the  follouiim'  |M,Mli.in  in  t|„.  .|iianli- 
Iali\(.  I'lnssiliralioii : 

(■Ia>s    I. 
Sill, -class    II. 

Sc'li.)!!     I. 

<>■•''"-•   ^' in.lar... 

'^^'"K   ' Ilala... 

^"''-'•'"J^    •" Iralo-... 

Thf  foliouini:  aiv  tli..  inolcnlai-  lalio,  of  tli..  .-,,1  iindiiin  Men- 
it.'  ifii.(.d   from  coriindiiinl   as  aliox'c: 

(Cm.i  i  K,.  I  I  \:i,(ii         Al.o,  Sid. 

.\ii:il\^is  Ila) I  I  -.,,>.• 

AiMlvM-lliai ,      '        •-'   :       ','"■■'."" 

1„..|,     ;      .  '  I  •  1  .p'.l         iillSMa 

'  I  !  I- J         llllIlM 

'I'll.,  mctliod  iisrd  foi-  the  dctfriiiination  of  |M.|v,.nlan..  of 
•■"I'lndnin  in  tli.-s,.  ro.d^s  is  as  follows.  .\ft..r  firsf  |,ulv,.n/.inZ'  I  ho 
saiiipl..  I,y  ijip  U.S..  of  a  hard  fancl  stc(.|  hainlii.T  (sav  :i  Ih.  lianini..r) 
">i  •>  hard..n...l  .stool  surfa.'o  of  a  plalo  :,"  .v  .-,»  x  ]",  ami  tli..n  ^rind- 
m«  t.p  a  lino  powdoi-  in  a  s„iall  a-ato  niortar.  tho  s,.,n,p|o  is  wciKliod 
(1  KiaiiiMiot,  and  iKiiitod  for  ton  miniitos  in  a  plafinuni  .'nirililo, 
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iiiul  |>laco<l  id  a  iilatiimni  rvapDintiiij;  (li.>li  (>;iy  J()()  c.c.).  Watt-r 
is  ailcic(l.al.S()alM(iit  10  c.c.  i<(  liMlrollunnc  acid  c.p.  ami  .'>  c.c.  df  sul- 
piiuric  acid;  place  <>ri  tin-  water  hatli  and  evaporate  till  the  rock 
Is  tlKiniufchly  deioiiipo.sed.  and  all  silii'a  evaporate.1  from  the 
.solution,  dilute,  add  a  little  hydrochloric  acid  if  tiece>s;iry  to  hrinj; 
sulphat<!s  into  .-ioliitioii:  diJ^e^t,  (ilter.  Wash,  and  ifitiite:  Wei};h  a.s 
C(irimduin.  .After  sonic  little  pmctice  the  operal<ir  cm  jii<ltre 
as  to  the  solution  of  the  rock  lieiiii;  thoroiinh.  etc.  line  ^'rindinj; 
of  the  sample  is  re(|uireil.  altliou.!;li  not  too  line.  In  an  ai-ciirale 
analysis,  it  must  lie  renieiiiliered  that  the  corumliitn  wears  the 
afiate  in  the  jiroce.ss  of  ^rindinf;,  and  the  .silica  thus  worn  from  the 
mortar  and  po'le.  becomes  incorporate<l  with  the  npck  sample. 
Tins  can  lie  accurately  allowed  for  liy  \\eij;hin;r  the  little  mortar 
■,nd  pestle  heforc  .and  alt(  r  tlie  operation  of  >;iiiidiii;r,  ;,,„1  di.siril.ii- 
tin^'  the  loss  over  the  total  mnplicr  of  <;iammes  of  simiple  eround 
in   the   mortar. 

Potassium  hi^ulphate  is  rei|uired  for  the  .solution  of  corun- 
dum, if  it  is  fouiiil  necessary  to  analyze  the  corundum  it.self. 

In  the  estiniati.m  of  ti,..  corundum  there  is  a  >|iirJit  alliick  of 
the  corundum  liy  the  hydrolhioric  and  sulphuric  .acids.  Thi.s 
is  liest  iletermined  liy  tin'  oper;iI<ir  liim.<elf  liy  takini:  -ejc.'ted. 
[lure  crystals  of  corundum.  ;,iid  makim;  an  aiialysi.^  of  the  ni.ilerial 
liefore  and  after  Ire.itment.  (hearing  in  riund  as  alio\e  mentioned, 
correction  for  silica   i.-iken   u|i  fiom  the  acali irtar.) 

In  the  analysis  of  the  corundum  it.self,  two  acetate  sep.ira- 
tions  with  an  ammonia  precipit.ition  to  separate  an\-  alumina 
from  the  liltr.ites  will  jrive  f;ood  results.  The  lime  and  m.-iiriiesia 
nuiy  then  lie  determined.  If  ii  mijis  the  purpo.se  for  which 
the  aiialy-is  is  m,-ide.  the  alumina  m:i\-  he  ajijiro.\innitel\-  deter- 
mined liy  siilitracfion  of  water,  iron  oxide,  lime  and  nia<;ncsi;i. 
and  silica  percent;ifres  from  100.  and  thus  avoi.liiif;  a  \,,fs  washing 
of    the    extivmely    liulky    alumina    precipit.ale. 

.\nal>.ses  of  flic  Iwown  corundum  and  of  'lie  i.iafinclite 
which  ar(!  |)re.seiit  in  the  corunduni-s\('iiite-pei;niatiie  of  CraiK- 
nioiit.  have  licen  made  li\  ,Mr.  .\l.  I'.  Connor.  \i.Sr.  These  ,ire 
given  lielow  under  I  and  II  respectively.  The  material  in  liotli 
cases  was.selecteil  as  free  as  po.ssilile  from  impurities  or  alteration 
products:  — 
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■Jill'  iiccuiri'iicc  111   conunluiii.   in   as.sdcijiiinn    v\itli   imtIciiIv 

tr(-sli   ami   uiialtcnMl    riiiiicrals.    in    nicks  of  uniluiilitcillv   ign is 

f(iiii|)<isiti(in  .mil  lichaviiinr.  at  once  removes  all  ilouht  as  in  the 
pyrofTcnesis  ,,(  tjie  inineial.  sdowiti;;  clearly  its  (level'i|inicr.l  as 
one  of  the  lii>t  |iri..iui-ts  of  the  crystallization  of  a  inaj^iria.  sli|ier- 
sattirateij  with  aluiniria  ami  very  |Hior  in  ferioiuajrne-inii  Miineials. 
The  clieiniral  analyses,  as  already  fnrnisheil.  are  in  ririiarkalil> 
close  aj,'reeii  lilt  with  tlie  law  foriiiiilated  liy  Moro/ewnz.  as  a 
result  of  ilirc.  i  i\[H'rinieiil  with  fused  and  coolin;;  iiia;:nias.  not 
only  as  to  the  conditions  essential  to  the  solution  ■.!  alumina, 
in  such  alumino-siJii'Mte  maKinas,  l>ut  al.so  th"  sul.-eijuent  separa- 
tion (it  :ill  the  (>.\ces-.  as  corundum,  on  their  cr\  st.allizatii>n.  (See 
I'lat..   I..\II|: 

<. i:\Kn.vi.  si  ui.MK.xr  i  om  i;i(\i\i,  nii;  N..i'iii.i.i\t.  s^imiks  of 

riiK    \i{i:v. 


1.  The  nepheline  atid  a.ssociated  alkali  -\enile~  of  flu.s 
district  pivsent  one  of  the  most  extensive  developments  of  these 
rocks  in  the  world,  'i'liey  form  part  of  the  pre-Cambrian  comple.\ 
o!  the  KK-;'  (  aiiadiaii  -hield.  and  occur  aloiij;  the  horilei-s  of 
I  he  hatholitii-  "I  i-aurent:  in  fjranite-ijneisses  where  these  intrude 
the  crystalline  limestones  ..f  the  (Ireiiville  sent-. 

■J.  They  differ  from  most  oci-uirciiri-  of  tlie.se  rocks  which 
ha\i  lieen  descrihed  from  other  ()an-  of  the  world  in  that  they 
ha\c  '  ot  the  niassi\-e  (diiir.icter  of  ordiiiarv  ilit  rusioiis.  hut  possess 
a  dl-iiiict  Kiieissic  or  foliated  structuie. 

This  parallel  structure  \liicli  tlie\-  usually  displa>  i-  com- 
liined    with    a    xchliinn    or    >treaked    struetinc.    \(hicli    in    small 
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(■\|M)>iiics  KJVfs  ii>c  t(i  ;i  Ii;iii(I(m|  ;i|)|icai;iii<-(>,  (lie  several  liaiid.s 
(lifTeriiijr  in  tlie  relMtixc  iiioiioriimi  nt  (•<)i]>tituei]t.s  |)i-e?eiit.  'I'lie 
to!i:iti(ili  L-  lint  sucli  as  wdiilil  lie  pi-oiluce.l  liv  the  (lil'ei-t  i-lUsliiii;r 
lit  a  ina>.-i\-e  nick,  Cataclastic  sti-iicture  is  seen  otily  in  niie  or 
t\Mi  |ilaces.  ami  the  nick  \-ery  larely  shnws  aii>  ihstii:ct  e\i(leiii-e 
"t  |iicssui-e.  The  arraii^eiiieiit  (if  the  (•(iiiipdnetit  iiiiiierals,  with 
their  Iciimer  axes  in  the  same  ill  recti  mi.  prdihices  the  tohat  ion.  while 
their  \arialion  in  anioniiT  i'roin  liaiul  to  liaml  serves  to  eiii|iha>ize 
it.  The  rock  is.  as  a  scleral  rule,  pooi-  in  ir  m-niajjnesia  coiisli- 
tueiils.  ;iii(l  its  appearance  on  the  wi'a'.hei'ed  -iirface  so  closelv 
reproents  thMj_of  the  cr>stalline  liiiie-^tones  of  the  I.aiirerMan, 
which  are  olten  more  or  less  impure  from  the  ile\-eloj)iii(iit  of 
.secoiicjai y  .-ilic-ites  in  sticaks  and  hands  tlirou^di  them,  that  it  is 
otten  impossihle  to  tell  the  two  roid^s  apai1  at  a  distance  of  a 
few    \ards. 

:i.  The  nepheline  .syenite  macula  throUf;hoiit  the  area  i.s 
one  which  is  relatively  verv  rich  in  soda.  Tin;  pla<;ioclase  pres- 
ent is  in  most  ca.<es  alliite,  luit  .sometimes  also  andesine.  and  these 
teldspars  preponderate  largely  over  the  orflioclase.  and  are  fre- 
quently the  only  feldsp.-irs  wh  li  the  rock  coniains.  1  he  rock 
tiirtlierniore  differs  from  the  Krc:  •  nia.jority  of  other  occurrences, 
in  that  instead  of  ali<rite,  which  iisuall>-  occurs  in  these  i-o(d<s,  it, 
contain.-,  either  l.iotite  (lepidomelane)  or  horiiMende  as  the  iroii- 
iiiaKiie-ia  i-oiist ituent ,  au,i;ite  lieinj;  ,~eldom  present,  and  when  it 
occurs,  lieiiif;-  always  In  very  suliordiiiate  amount.  In  this  res- 
pect it  resenililes  the  Indian  occurrences,  as  well  as  those  at  .Miass 
Hus-ia,  in  which  Motite  is  the  prevailing  dark  constiliient. 

4.  The  nepheline  syenitis  of  this  area  show  .a  fine  series  of 
differentiation  products.  The-e  ratine  from  fir.anite  at  the  a.'id 
end  of  the  serie>.  throiifih  alkali  .syenites  rich  in  soila.  corundum 
syenite-  ;ind  allied  ro(d<s.  and  nepheline  -yeiii'es.  to  nepheline 
rock-  and  with  increase  in  the  (|Uantit\  of  iroii-nia.miesi:,  ,.,,11- 
^'i'il<'ii'~  '"  varieties  li,i\i'i,u  the  composition  of  e>-e.\ites,  ,and 
e\eii    to    nioic   l,a-ii'    form-, 

.\-  a  !c-ult  of  this  aliimdaiice  of  soda  in  the  iiiafinia  is  the 
flV(|iient  occiiiTence  of  varieties  of  the  nepheline  syenite  which 
are  extremely  rich  in  nepheline,  and  whii'h,  l,y  the  disappearance 

ol   the  Icld.-par,  p;iss  over  into  rold^s  which  ale  ( .posed  almost 

e.\clu-i\cly  of  ne|ilieliiie  and   iron-m;iKnesia  constituent:-.      'I'lie.se 
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rooks  Mi-e  closely-  allied  t(j  the  urlitr'  .If.-rijliril  li\-  Haiii.-,t>  Irniii 
I''ililalli|.  luit  ciiiitaiii  liaslini^sitc  ]ii>tca.|  <<(  acirciiiic  a-lhcprc- 
vailiiij;  (lark  i'(iii>iitiiciil.  aiiil  when  the  iimin  is  c-alriilatcl.  arc 
touini  t(i  lie  icL(ti\ciy  liclicr  in  the  >alic  cipiiilinticnt-.  mi  ihal  lli('\- 
tali  ilild  i-la>~  I  (  I'cisalaiici  <il'  1  hi' c|iianti!  ati\c  >\ -ti'iii.  u  hilc  I  he 
typical  urtitc  licl.iii^r-;  \n  Cla-  II  '  I  )o-alaiic'.  Thc^c  mck.  thus 
c'dlistifutc  a  new  <:i"il|i.  the  txpc  uhoc  aiialxH-  i-  uiveii  .m  pa^e 
■i-i'i.  Iieliin^nii<r  id  a  iie\\   lali^'.  which  has  Ijccti  c   illeij  .\l,,niiiciin  hose 

(if  tlHM.nler')Mtarare.      It  i>  pi.  .pose.  |  to  call  tin-  lock  iiiiioiiih- 

ite. 

In  the  terininolouy  of  the  (|iiantitati\-e  cla— ification.  the 
Various  (lifl'erelitiafioii  firodncts  which  ha\e  I. ecu  aiiahzd  are 
einlifaced  hy  faiij;s  1.  2,  and  ;)  ot' ordei-  I.  .",,  (i,  7.  and  s  of  t  he 
jieisalanes  :,■  '  dosalaiies  (>ul,-cla.-s  I),  with  the  excepijon  of  (uip 
of  the  new  t,\|C-  which  is  a  dosalone.  A    >oinewliat    -iiuilai, 

thou^'h  le.-s  extreme  differentiation  of  an  alkali  rich  niau'i  ,. 
has  lieen  descrilie<l  hy  Teall-  in  thedi>irict  aioiiii'l  Lake  liorol.iii, 
concernin,<;  which  he  write-:  •■The  lads  al"i\e  de-criheil  clearlv 
prove  that  we  have  in  The  pliitoinc  coiiiiilex  of  Lake  Horolan  a 
coniieete<l  frroiip  of  rock-  lorineil  l,y  the  c,in-oli,|atioii  of  alkaline 

liia,i:nias    rich    in    .-oda ihe    evidence    aVailaMe    -ii;;i;e-ts 

that  the  (|iiartz-,-.yenite<  -hade  into  the  (|iiarl/.lc—  -\enite-,  and 
these  a^ain   into  the  neplieline  syenites." 

•').  All  phases  of  tIiIt.  niaj;nia  were  In  certain  localilie-  super- 
saturated with  aliiniina,  which,  when  the  inajriiia  wa-h^u  in  Mi;(» 
and    l-'e(),    cr\stalli/ed    oiil    a-   coiiiiidiiin.    ,ici\inj;    ri-e    to    -evcial 

new    rock    types,    1 1  re f  uliich.    Hai:l:iiiite.   ('raiiriiioiit  lie.    .iiid 

I  )iinj;.iiiiionili'  ;ire  de-crilicd. 

The  de\-e|opinciit  of  coruiidiliii  from  these  m;i;;in,'i-  lolluus 
the  l.-iw  esfalilished  experimentally  Ky  Morozewicz  in  In-  re- 
searclie<  on  altilici.a'    moileii  liiauma-. 

<i.  .\liotlier  strikim;  feature  prc-cnii'd  l.y  the  nepheliiie 
syenites  of  the  di-Irict  covcreil  l.\  ihi-  p.apcr,  i-  I  he  frei|iieiit 
aplieaialice  of  \-ery  coarse-yraiiied  or  pei;iiiatil  ii-  developments 
of  the  ro(d\.  The  constiluent  miner.d-  are  m  imiiiv  pl.-ice-  a  foot 
in  diameter,  while  on  the  V,,rk  I. ranch  of  the  \ladawa-ka  river, 

'  l!;iiii.-.'iy,  W  .-  Da-  .\c|ili(  liri-\ ciiiii.'cl.icl  aiil  .1.  r  I  l,ill.iii-cl  Knla  I  .  imia, 
I">,     J,  Ik'lsiiigl'ors,  IS'l'l,     p,  ■_'_'. 

■  Icall,  .1.  .1,  11,  —  .Ncpliclliic  >ycriiic  iiriii  ii-  a— ociatc-  m  llic  imrihwc-l 
of  Sciitlaiiii.     (ice),  Maj;..  Sept.,  pHiii,     p.  :;',iii. 
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Ill  the  t.iuii,-lii|,  III  Duim.-iiiiH.ii.  where  tl,i~  Micaiii  is  cinsx.,]  I,\ 
'l"''-".-t'l  nimii.l-e;,,-l  iViiin  liali.Tiin  .  I  he  ,  i  irk  i-iintailis  imliv  iiiin,l> 
ol  iie|iheliiie  I  wo  ami  a  hall  U  t  m  .hain.Mer,  while  iiia><e~  ,it  imre 
iK'piii'li'H'  a  vani  in  iliairieler  are  IhuihI  m  t  he  iie|ihehiie--vei|ile- 
pc-iiiatite  on  I. It  :;i).e,„„.e,..|,,„  \  '  t  he  |.iwn^hi|i  .  .1  ( .laiiuirKan. 
These  pe-i,,;, title  .|evel()|,ineiit~  i,.  some  eases  hav..  the  luni,  ,i|' 
liikes  eiittin-  |l,e  iiuiinal  nepheline  s\,.Nite.  nr  ^.,nie  other  ro,-k. 
It  i'i-..uhere  ih.w  are  v.mv  .■oarse--raiiie,|  masses  or  /?„,„„„ /, 
"I  'li''  liner  uiaiiH'.l  tieplielitie  m  eiiite.  apparently  of  the  irature 
ol  eiint.'inporaneou-  veins,  ami  corresp.mil  i,,  the  .levejop- 
nient-  of  pe^'liiatite  so  often  f,iun,|  in  roniie\ion   with  manite. 

7.  Tiie  nepheline  -venite  oceiii-s  almost  m\ariaMv  alon-  the 
l'"i'lerof  the  -laiiite  intnisions  where  these  are  mtimhM  ihroiii;h 
'he  lime-tone,  \Vi,en  the  aetual  r.mtaet  of  the  nepheline  sveiiiw. 
ami  limestone  .■an  l.e  seen,  masses  ,if  the  lim..stone.  ;r,,.a't  and 
small.  ,,ie  lonml  -i-atletvil  throM.-h  th<.  n..pl,eline  syenite  alon- 
the  colli,,,'  The-e  nia.s.-es  are  in  eoiirs..  of  replaeement  l,v  t  h^ 
niairnia.  ami  at  .a  distance  from  thecoiiiaet  ;ire  seen  to  l,e  i^re.atl.v 
n^'luced  in  size  and   often   di.sintcfrrated.       .-^lill   turther  from  t  he 

' '■"•'    ''"'.^'    ■•"•''  n'pivsented    l,y   irre,!:iilarlv    rounded    -raitis  of 

caleitoiyin-  lietwe<.ii  the  perfectly  fresh  iiii|ividu.,N  of  the  several 
eoiistitiieiit  minerals  <,f  the  nepheline.  .syenite,  or  in  s,,,,,,.  .■,a,-es 
actuall,\   as  inclusioirs  in  these  iniiierals. 

I'of  conv.Miietico  of  reference,  the  twelve  analvses  of  the 
nepheline  and  alkali  .s.venites  of  thi.s  region  which  have  lieen  in- 
elu.lo,!  in  this  report  are  talmlatod  helow.  This  table  includes 
the  analy.ses  of  th<.  four  new  ro,d<  types  alread\-  described. 
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ACID  \(t!.C.\\IC  HOCKS. 


A<  will  1„.  si...n  Inuii  a  slaricc  at  \\w  Haiicmft  >l„.ct,  tlici,.  is  :i 
lai-("  .Icv(.l,.|,nicnl  of  aci.l  volcanic  n.cks  in  i|„.  t..\vnsl,i|,  ,,f  I.aki', 
.Alcndiiii:  I'roin  this  tuwiislii,,  in  a  noitii,.r|v  .lir<..-ti,,„  int,,  th,- 
Mdja.-ciit  !./..,  nship  ,,f  \V,,Ilast.m.  TImt,.  arc  three  areas  of  these 
rocks,  which  [Partially  siirroiui.j  an. I  aie  pn-Kahlv  j;eneticallv  c.,n- 
necte.l  with  what  is  prohahly  a  volcanic  cetitre  which  is  now 
occupieil  l.y  t  he  >ri'aliite  of  Copewav  lake. 

The  nioi'C  soutiierly  of  these  three  areas  di-plavs  these  vol- 
eaiiic  rocks  in  their  less  altered  and  'nost  typical  form.  They  are 
well  e\pos<.d  alonj;  the  s-M,fhern  sh.ire  of  Hunit  lake,  in  conc'es- 
-I'Mi  \||  ,,fthe  township  o,  Lake,  as  well  as, ,n  a  hifih  rockv  ri,lj,re 
which  runs  through  the  len-th  of  lot  s.  c,,iice.-si,,n  \  .  and  extends 
half  way  acro-s  the  same  h,t  on  .'oncession  IV.  The  deeplv  indented 
shores, .fHurnt  lake  sh,,w  in  a  m,,st  pnm,,um-e,l  manner  theiii- 
flu.'m-e  ,>f  the  sfrik.'  ,,f  the  r,,cks  in  a  district  ,,f  this  kin, I  up,,n  the 
d>'vel,,pment  of  the  top,,jr,,,,,l,y.  The  strike  ,,f  the  amphil„,lites 
whi,'h  are  here  ass,,ciate,l  with  the  a-'i.l  v,,l,-ani,>  nicks,  as  w.'ll  a.s 
the  imlistincl  f,,liati,>n  ,,f  tl.ese  r.M'ks  themselves,  strikes  in  a 
'lii-<'cti,,n  \.4()°  K.  ami  ,|etermines  the  wlmle  shaiie  ,,f  th<.  lak,..  as 
well  as  the  .■.■nli-urata.n  ,)f  its  lia.vs  an.l  pr,imont,,ries,  TIm' .•oti- 
tai't  of  the  vol,.;,ni,>  r,„'ks  un,ler  cinsiileratioii  with  the  series  of 
amphilM,lites.  which  nri'sent  several  varieti.'s  in  ki  ;,|.  passes 
thnni-h  the  h.n-th  ,,f  the  lake,  while  the  waters  ,,f  ,h..  lake.  whi,-h 
me  ,lischarK<.,!  I,y  Otter  creek,  which  f|,,ws  ,,iit  ,,f  the  -,,uth- 
western  e.Mremity.  lieiv  ,lescen,l  as  ;i  sicat  waterfall  ,.ver  a  hi^h 
clitT  ,if  the.M'  \-,il,-.anic  ro,'ks. 

Th,.  r,».k  at  tin-  fall,  lot  17.  com'es-i.m  \'l.  ,-,,nsists  ,,f  a  pink 
felsit,..  t,M,  liiH.  in  -Mill  t,,  Ic  res,,lve,|  l,y  the  iiak.vl  eve.  tliMHi-h 
wl  ich  are  s,.:,ttere,|  aluin,|,antly  small  pjien.icrysf s  of  i,  pah'  piid< 
feldspar.  The  ro,d<  is  uniform  in  character  ,i\-er  lar.i;'  .xposures. 
!dtli,Mi,;;h  the  pheiiocrysts  are  in,ire  aliliii,lant  in  s,.me  pL.ces  than' 
in  others.  It  possesses  a  certain  lissility.  owiiis  to  the  dev,.lopm,.nt 
of  :i  little  .seri.ate  ,ir  nrisr^ovite  in  one  plane.  Cinler  the  micr,i- 
s,',.pethe  n.ckis.seeii  t,.  I,e|,,n- nmlotihte.lly  to  t  he  v,,lcanic  series. 
The  p.nphvriiic  .structure  i.s  shown  in  a  .striking  manner  (see  I'late 
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).  the  |ihi'li(jiT\ -t-  licilii;  cxi'lil-ivcl  >    Icl.l-p.n-,  -urnc  of  i  lii'ii 


I'fl l'l-<'-  I'll'   lll">'   i>l   thi'lll    lilicni|MTtliltc        Thi'V  all   have  iCnn.l 


crvstallilir  tnilii-.  ali'l  >1 


iir,.   111!  >n;ii-  cil  (■|-il>liilii;.  alth.iiiirli  in  niir  u|- 


tu()ca-i'>tlir>pli..|i,,cn>t  M.-iii-  I.,  Iiavci.ccn  LioKcn.     Tlic -imiih.I- 
nia--  is  ci-yiitiM-iA  ^lalliiic,  [iic-cni  ini;  an  ap| 


"■ai  alirr  ot   lii  i\\    -t  I  ;ii'- 


lurc.  Aith  a  tcinlciicv  ..f  the  phctKicn  Ms  (..  alij;ii  I  licin<cl\  c-  jr.  tl„ 


ilirci-tioli  .if  t  lie  111 


\v  stnictnic  i-  marked  l.\   tli(>  jn-i 


cnri'  i.r   Imi'i-  am!  (-(.ar-^M-  iriaiiicil  ciii-viii!:  ~lii'aks  in  t  h..  i^rdund- 


tna.---.       'I'lii.-     stiui'lui 


i|Fli:i.-i/cil      li\      ll 


ic    iicciiiifni-c    Cil 


rriiniiic  -tnni,'-  ut  -,'i'aiii>  of  Mai'k  iron  oii.,  and  of  Imlc  .-.|ii-..,|s  o 
nm-covitc  uiijch  iiavc  Lccn  di-vclopcd  in  i  In-  line  of  llow.  Tin 
-rrui-turc  is  very  f\pi,-al  an-l  dlMinrt.       'I'lir  ;:ioiinilnia-s  i.clucii 


CTOSSCll      M|l'( 


-ccn    to    rontain 


Here   and    ihcrc  Tliioimh    ihr    loid^   littl 
coursch-   iT\stallinc 


iin    a    ci'itam    ainoiini    ot    i|Uail/.. 


nalc'lial    arc    >(■( 


<•   arca~   oi'   |inc~   oi    more 


'■   apliaifnlh     lia\c 


II.      Tiio^i 


the  saiiic  cotiipo.-ition   a>  the    i;roundiiia-s.   |,ut    are    prophet  ii-  ..f 
theeoar.sor  ^'rained  development  uhicli  overtake-  ihi-e  i,,ck-  under 


pr(if,'ressi\-e  iiietanior| 
stituenls  oilierthaii  tli 
seeondal'V  luil.-coxite. 


'Idle    ro,d< 


eolitain-     Imp     lemic 


e  occa-ioiial  lit  tie  <t  rin;:-  of  i  roii  ore.  and  t  In 


lie   rix'k   li;i\ini;   identir-ally    the   >ame   rli.araetei-  is   e.\po-ed 


alioiit     the    northeastern     e\t 


remity     of     Hmnt     lake,    and     .'d-i 


forms    the    whole    south    shore   of   the  lake.  altli..iii;h   ahuiL'  this 
.stretch  of  sliore  it  is  poorer  in  phenocry-t-  than  at  cither  cm  1  of  the 


ike.      It 


also   contains   little   Hakes  of  liiolite   in    adilitioii    to   t  hi 


niiisdivite.  and  shows  a   more  marked   ti'ii(leni-\    to  the  develop- 
mont  (.1  the  coarser  s(.conilary  cry-tallization  to   which  ivi'crcnce 


niU'  aiiovf. 
outliwestern  e.vtreinitv  of  thi,- 


II.-  mass,  on  concession 


s  1\ 


rock  asain   presents  an  appearanc(>   very   closely    n 


if  at  Hiiriit  lake.     In  .-oi 


le.c.civsts.  and  shows  excellent  flow  st 


lie  [il.aces  iicre  it  is  filled  with 


riictni'     liiit  el.-ewhere  tl 


pheiiocrysts  are  entirelx'  ak.-ent.  aiidtherocds  Ik 


ilass.      W 


felsite.   which   presi 

ance  of  a  dpviti 

the  Ki'otiiidmass  of    the  rock    1 

minute  hjotite  individuals  which  ,i:ive  to  it  a  dark;;re\-  coh 


come>  a  >plintei\ 


ents  in  a  iiio.-t  marked  manner  the  ajipear- 
leii  examined  under  the  ini<-i(iscope 
lere    is  seen  to  contain   iiunierous 


Till 


ile.scrilied.  and  1 


ind  area  of  llicse  felsites  runs  par.allel   to  that   just 


les  (111  ;in  average  alioiit  one  mile  farther  north. 


It  is  associateil  .al 


onji  Its  southwestern  extremit\-  with  the  con- 
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.'J."l<i  i.l.cil.iM.lc  \i,   -rii\  i:v,   I   \^  \i>\. 

};|(HiH'f:il«'>  (lc>i'|-ii)Cil  on  I'MKc  17.  ul'  uliii'li  'f  al~ci  I'lims  inn^t  nt 
the  |i(!ilil('s.  'I'lic  nick  i-  a  pinkish  cin  |itn"i\  ^tallim-  l'ci>itc.  witli 
ucca>ii>iial  iiarniw  .-ti'cak.-' darker  in  ciiliiiir  iiiriiiiu};  tliiciiiirli  it  ami 
jtivititc  to  it  a  certain  a|iiiearaiice  ol'  t'ipliaf  khi  <,y  I  .■•.Mini;,  rinler 
the  liiicr(i>c(i|ie  llie.-e  IcNites  .are  -eeii  Ui  clu-eh  ic-einMe  tlm^e  uf 
the  l^irnt  lake  liaiiil.  Iiut  the\-  r:irel\  -hnu  |.  ■nnriv -t~.  The-e 
are  pre-cnt.  h(>\\e\er.  in  -unje  ca-e<,  l.ul  can  Ke  -een  To  have  Keen 
partly-  ''inken  ilnun  l>y  inuvi  nient~  in  the  inrk  uim-h  irivi'-  to 
them  i!ie  appearance  nf  lailinir  a\\.-i\  inli.  the  iiiniinilnia---. 
in  a'lilitiiili  til  the  niinule  inchNi'lilal-  ul  irnti  i.ie  .aid  liiil-cnvile. 
they  irener.ally  hdiil  a  .-mall  anidiint  i<\  M'ltite.  Thf  ipiart/  ni 
the  little  ciiar>er  iji'iineil  airfirejiale-  \\hicli  wciiir  here  .aiei  there 
thrciush  the  rcic-k  -hciw,-  umlulalniy  extinction,  .a-  it  it  hail  heen 
tui-teilliv  the  action  111' Kl''':il  pie>^lire.  In  aiMitiun  to  the  iiiiis- 
eo\ite.  which  iiccur>  \-ery  sparinj^l\-  in  little  striii!;-  t  iirnnuh  tin' 
rock.  ;tti  occasional  rather  l,ir;;e  skeleton  cj\-t,al  o|'  thi-  niiner.al 
Can   lie  seen  to  lie  ile\<>lopini;  in   the  iiiiart  z-l'eliKpar  mosaic. 

In  oilier  to  asceil.iin  uh(li  r  this  iVKitc  \\,a>  iilentic.al  in 
character  with,  that  ol'  ih.'  I'.uin'  lake  li.alnl.  .aicl  ,il-o  with  the  \  ieu 
111'  asc(>rtainil|i:  the  relatixc  proportion  ol'  ijUartz  an  I  I'eldspar  in 
the  rock.-,  a  typical  specimen  Ifiiiii  lot  P.l.  coni-ession  \  ol'  Lake, 
as  well  as  a  typic.al  -pecinien  from  lot  17.  c  ■inc(--ion  \  I.  were 
.suliinitteil  to  a  parti.al  chemical  anal\>i-.  tip  -iiica.  potash,  ami 
soila  liein;;  determine!.      The  perceiitaL'e  ic-iilt-  are  a-  lollowv:    - 

I'clsiic.   lilt   I'.t.  run.  \'.  IVMti-.  Ii.i   17.11,11.  \1. 

Lake  l..il,r 

SiO i;:Mt|  71  -'s 

K,() .i-^t  .i-:ij 

S:,  n ii-.{(i  ."■■  !_' 

If  these  values  lie  calculated  nut,  the\-  yield  the  followinf; 
amouiit.s  of  orthoclase.  alliite.  and  ((Uartz  res]ipctively : — 

Kclsitc.  lilt   I<1.  ciii.  V.    IVlMlc.  lilt  17.  ".ri.  \'J. 
I.alM-  l.aki- 

Ortliiiclasc :«)l(p.c.  ;n-2p.c. 

Alliilc .".4-()  p.c.  4.-)-t>  p.c. 

i-in-Art/. 7-1  p.c.  19S  [i.e. 

!•!  -7  [I.e.  !Hi-l)  p.p. 
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'I'lii'  |m\.mm-  t.it.il  iti  the  c-.i-r  III'  the  lii~l  ipf  tlii'-r  rock-  -liuws 
that  ihcic  .-iiv  ri'if:iiii  ullicr  ■  •  p|i-I  iliiciit  -  |i|i'-cnl  iii  c  iii-iili-i  al>lc 
.■iiiiourit ,  Tii^'-i'  all'  llic  Ih"!iI<'  aiiil  Inau'iirlilc  incut  i.  mcj  in  the 
ilc-i'lililion  u(  the  luck.  111  ii,,ili  ca-c-  the  |ihii;ii  icha-c  i-  |iinl,ali|v 
Milt  a  |iuii'  alKitc.  I.ui  c.ititaiii-  a  •■(■!  Iain  .a  inn  \l  uic  m1  t  lie  aipirt  hi  ic 
llinlcculc.  'I'lii-  u.iiiM  Ica'i  Im  a  iji  Iniliill  n  Hi  |!I  the  aniiiiiii'  .if 
(|Ual-tz  uhich  ha-  Keen  cah  ill,  ■<[  :•-  pic-eiit  in  the  lucl..  'Ilie  |ial- 
tial  aiial\  -i-  -h.iu-  thai  I  lie  n  i,-k  ! ;.  .ni  Ini    17.  r.  iin  i-,|.  m   \  |.  r.in- 

tain-   a    ca,n-ii|eiaii|e  anp'iitil   nt'  ,  r |!iait/.   while  that    iVinii    |..t 

lit,  e(iiire--i,iii  \'.  laiiitalli-  little.  j'iie  ati.il\-i-  al-M  -li..u-  t  he 
.<Mine  |iii'|i(ilhlcT.anre  ot'  -Mf|-|  ,,\ef  |»pta-h  nl  planh  •i-|,i-e  (.\er 
i)fthocla-e  wliirli  h.i-  .alrea'lv  l.een  releiieil  I  i  m  the  ea-e  <'i  all 
the  i;faliile-L.'iiei--  luiriiiiiir  I  he  !.al  h  'lit  h-  ill  I  hi-  aiea. 

liiith    lurl-   iiia\    he  rl:i— ei|   a-  '  >l'!  In  i|ph\li'-. 

The  lliini  afea  ni  the-e  t'el-lte-  i  e-  in  the  i|.  ift  heiti  p.ift  .if 
the  l.i\\n-lii|.  Ill'  Lake,  aid  Ii.a,--i'-  ii\ef  iiit.i  the  tiiuii-hip  .il  \\'ii|- 
la-liili.  I'lillnillL'  a  \\ii|e  li.ilel.  u  liieh  ni:iy  he  -:,iil  t'l  -t  leti-ji  |"|i  i|n 
I., ike  ■|'aiii:aiiiiin«;'  tn  t  he  IJi.iLie  -e!  1  lenient .  The  luck  in  till-  1 1:1  n. I 
i-  lathef  I,  lie  ci,,ii-cl\  ci\ -I  ilhiic  tli.in  that  nl'  I  he  lialel-  'U-l 
ile-ci-ilie,|.  h:i\ini;  the  clia  r.ictei-  iit'  all  e,\l  leniely  lilie-i;i-ainei| 
iri-aliite.  1  hliiiliih  which  ale  dlten  -een  little  -pja-lie-  1  if  i|iiaft/.  ami 
t.iiiiin.alitie.  Tlii-  ijiaiiile  i-  nia— i\e  ami  iiiiil'i  niii  in  character 
(i\'er  lali;e  ;i  |-e,i-,  I  iilt  in  tiiali)  |il,iie-  |ii.--e--e-  a  \iM\  faint  t'.  liiat  |.  m  . 
which  on  the  -hure  uf  l.,ake  Taiiirainiiiij;  in  place-  liecnnie.-  in. ire 
priiliiiillice.l.  Uif  Mick  |i,i--ilii.'  iiilii  a  \er\  hnel\'  fiili.ile.l  (|Uail  zi  i.-i'- 
lnu-c(i\'le     ^liei--. 

.\  liiii-i'.i-c.ipic  e.\ainiiiatiiin  uf  -p.  men-  nf  the  ruck  t.akeii 
fr.iiii  lilt  _'•">.  c.ii|.-es-iiiii  II.  ami  fimii  hit  _'ii.  .■.  iiice^-inti  III  .  if 
the  l.iwii-hip  nf  Lake,  -linw-  tli.il  the  luck  i-  cnnipii-e.l  alnm-t 
e\clii-ively  nf  .|iiaii^  ,aml  mt  Imcla-e.  the  latter  f.enneiith 
haviliLT   the   fiiilii   II  i-|iicliiie.    the   acce--iiiy   ciiii-l  itiient  -    hein^ 

rep  re-en  te.l  hy  a  \  -11, all  aniniint  nf  iiiaLMiel  ite  ami  hint  it  i-.  :i  11. 1 

an  ncca-i.iiial  Hake  .if  iiiu-c.i\  ite.  The  cnii-tit  1  let  it  u'r.aili-  are  liaire 
nr  le-,-  flalteiieil.  ami  the  i|iiart/.  -hnw-  niarkeil  iimliilaturv  e\- 
tim'tiiiii. 

.\n.ither  -pe.'iiiieii  fintii  Ini  Iti.  iiiiicc--ii.n  I  uf  W.  la-tmi. 
ha.-<  the  >anie  cninp.i-it  imi .  the  p.it.a-h  fehl-pa'.  ImweNer.  nftcii 
showing  a  iiiicnipcrtJiitii-  inieiMrr.  iw  t  h  nf  plai;incla-e.  The  mck 
-hows,  even  within  the  rea  nf  a  -inide  thin  -ectinii.  a  curinii.s 
variatiiiii  in  -ize  t\\'  j;ra'ii.  pnrtinii-  licini;  a-  line  in  I'laiii  a-  niie  nf 
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the  i.|iii-,i|  icUitc-  aiiiAc  r|,.,,.,||„.,|,  ulnl,.  ,,i|],.r  |,ntii,ii.,  have 
ihi'  IcMiirc  III'  ;ili  (iri|i(]ar\  latiici'  Illic-Hlallifil  irialiltc.  A  >li|il\ 
">1  this  MTfioii  I.M.I-  til  the  <-iiiichi-i..ii  that  the  i-.iar-cf  Ki:iiii<'(l 
|>iiitiim  has  I.CCII  (|('velo|,,.ii  tnmi  the  tiiici- Kiaiin'l  pait-i  Kv  ti-- 
i'fy>ta!lizalioii. 

It  ua-  toiiiid  iirjpo— Mil-  t(i  (Ifteiliiiiic  the  iclatiims  ,  :  thi- 
liaml  to  the  a-Micialcl  alii|iliilMilif('>  with  alis.iliilc  ccit  iifit\. 
()|]  I'lilico-i.iii  I  ,,f  Uullastoli  if  scctiis  til  cut  the  atii|ihil"ilitc.  (  Ml 
the  -hiiic  n(  Lake  'rati^Mtiiiiiii;  the  hiic-i,'iaiiici|  luliatcil  i;ialiitii- 
in(khi)l(|siiiniicniusilai-kci->lfcak.~.iillcti  sharply  fdl.jci!  hack  u|>(iii 
ihciiisclvfs.  The  a|i|n'ai-aliccs  .su";<<<'st  that  the  I'lHincr  cuts  the 
hitter  ami  ciichix.s  |'ra;:iiiciits  of  it.  arnl  that  the  ulmlc  n  ass  ha- 
lii'cii  Idhlcil  ami  llattciicil  mit  l,y  the  |irc"Urc  v\hir-h  <i:i\i>  rise  tn 
the    Iciliatiou    (if    ihi'    rnck, 

A  ciiiii|iarali\c  study  nf  these  three  licit-  leads  m  tlie  cmi- 
elusioii  that  all  are  luilneil  (if  mie  ami  I  lie  same  idck.  which  has 
the  comiMisitiiiii  ufaii  (irth(ipli>-re,liut  tliar  pmccs-i- nf  cr\  stalliza- 
tioii.  pidlialily  (if  the  nature  (if  ilevitrilicatidli.  have  taken  place 
111  the  idck.  ami  have  liecmne  pr(i};iessi\ cly  nidre  prniKiuiicfMl  dii 
Kdiii.u  ridi-th  ill  the  area,  sd  that  while  the  nicks  are  evervwhere 
hdlecrystalliiie.  the  tiiier  (;raiiie(l  a;rKre;;ates,  iiiaii\  df  ihem  -till 
shdwiii;;  the  lldW  siriictiire  distinctly,  are  cniitined  td  the  sdutherii 
area,  the  central  licit  liein<r  represented  dii  an  average  li\-  rather 
eiiar.ser  Ki-.-nned  Varieties,  and  the  most  northpily  hands  liy  rucks 
which  partake  (if  the  nature  of  ;i  very  fino-firained  reddish  j.'nei-s. 
althdU.iih  practically  free  fnuii  irdii-niasnesia  cdiistituents. 

The  felsites  df  the  central  hand,  as  has  lieen  nientidiied.  fade 
away  into  the  ('dp.  way  I.;ike  granite,  where  these  twd  iik  ks  cdiiie 
tdi,'etlier.  This  jjranite  when  e.\aniined  under  the  iiiicri  .ipo 
is  tiiiiml  td  lie  ciiinpdsed  of  the  same  cdii-iitueiit  minerals 
as  the  felsite.  nainelw  ((ii-irtz.  inticli  niicrdcliiie.  sdme  plafiiocla.se. 
in  places  alterinj;  into  a  colourless  mica,  with  ;i  little  liiotite  and 
niiiKiieJite.  This  frraiiite.  while  not  pres(.iitinj;  any  field  evidence 
of  haviiiK  been  sulniiitted  to  pressure,  when  examined  in  thin 
sections  shows  the  (|Uartz  to  he  much  twisted,  and  e.xhiliitinj;  \ery 
marked  undulatory  extinction. 

Tiiese  felsites  which  are,  as  h-s  I,.  ;own,  of  volcanic  oriffiii, 

lie  around  this  Ipiiticuhir  area  of  theCopeway  I.ake granite,  which 
jirol)alil>-  marks  the  deeji  seated  centre  of  volcanie  activity,  and 
they  heconie  intercalated  with,  and  they  .seem  in  some  cases  to 
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fade  :nv;iy  iiitc  ihi.  i.ick-  ulnrh  hav,.  I,ci.ii  .l.i^.,.,!  .,>  ,.|,'iv  -t..iic~ 
ami  .•iiii|((iili(p|iti'~  ill  the  <.i;iih\M-l  (mhIi.pii  i.|'  thr  tn\vti-lii|,  ..| 
I.akc.  iiiaiiv  "t  whi-ii  |iruli:il.ly  r('|,iv«ciit  M'i|iiiii'Mt.ir\  niafmal 
iiitfi-liiixcil  with  Vuli-anii-  i-hf-.  I.iif  which  air  imw.  l-r  the  iiiM-t 
[)art,  -;n  hijjlilv  ..ItcrP'l  tliat  if  i-  m  ,,-il.|f  i..  .Ictci  Duiir  t,,  what 
("Xtciit  the  i-iM-k  owf<  il<  Mni;iii  to  the  or.ljnaiy  ai;fiic-ic~  .>l'  -i"h- 

inciitation.  aii'l   how  far  vnh'atijc-   luaTorial   ha< tnl.iitcl  fill- 

i-i)in|i()sition. 
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Till'  tr;itis;;ro.-si<iii  of  the  l';il;i'nzi.ic  .-,•:,  alnijir  the  M.utlicrii 
lionlcr  (if  tlic  KrcMt  .\icli;i':in  protiixis  in  <  Viit  r,-il  Ontario  l.cjiaii 
caflv  ill  ('aiiil)io-Siliiriaii  time.  This  inaiiiic  invasion  was  iiia'.i- 
KUiatc(|  l,y  tiicsliailow  water  coik  lit  ions  icsiilti;ifi  in  t  lie  deposit  ion 
of  cerlain  conKloinefatcs.  <riits.  aii<l  saiii|st..nes,  wliicii  mark  the 
l)asc  of  the  Lowville  ( IJirdscve)  ami  Hiack  !{iver  torination. 

This  siil)iner<;enco  of  southern  ami  soiii jiwestern  Ontario 
must  have  heon  gradual,  the  I'aheozoic  ocean  reaching  its  f;i-eat- 
est  depth  aii.l  extent  .liie'if  the  heKiiiiiiiif;'  of  the  Trenton.  With 
tiie  exception  of  minor  oscillations  of  lexcl.  uhich  at  intervals 
liroii^dit  ahoiit  an  alternation  of  shallow  and  deep  water  comlitioiis. 
there  was  a  f,'rad:ial  enieff;ence  of  this  area  fidiii  lieneath  iho  sea. 
which  cnlniin.ated  in  conditions  of  dry  land  al.cdit  the  close  of  the 
Devoiiian. 

Owiii}:  to  iiKMHialities  of  the  pre-exi.-tin.i,'  l;ind  surface  of  the 
Central  Ontario  highlands,  as  well  as  to  the  suli.se,|uent  uneven 
application  of  the  torces  of  erosion,  the  present  line  of  <-()ntact 
Imtween  the  I'aheozoic  and  the  Arclueaii  is  for  the  most  part  very 
intricate.  .\s  a  conse(|iiencc  larj,'e  irre<,'nlar-shaped  masses  of 
flat-lyinj;    I'aheozoic    strata    extend    for    many    miles    northward 

'"">■ '  ''"'  gf'K'i-al  direction  of  the  line  of  junction,  while  corres- 

pondinjr  insets  of  hijrhly  inclined  .\rclKcaii  rock>  l.re.ak  up  iliec(,n- 

tinuity  of  the  main  mass  of  the  l';il y.i,'u'  rock-.     This  irrei;ularit  v 

in  the  line  of  division  lietween  these  two  lortiiations  i,>  further 
.'lecetiluated  liy  the  occurrence  of  outliers  ,,f  (lat-lyins  i'ala'ozoic 
rocks,  some  of  which  are  now  separated  l,y  intervals  of  many  miles 
t'roiii  the  main  mass  to  the  mmiiIi. 

On  the  Halicroft  map  three  of  the  larsrest  of  these  outliers 
lie  to  the  north  of  Stony  lake,  in  the  low  nships  of  {{iirleifrh  and 
Harvey,  near  its  southwestern  corner.  The>  are  entirelv  sepa- 
rated from  one  .another,  as  w.  11  is  from  the  main  I'ahco/.oic  area 
which  outcrops  to  the  .south  ot  .-Jtoiiy  lake  in  the  northern  parts 
of  the  townships  of  Smith  and  I  »unimei. 
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Otiicr  mituMc  cuitiicrs  occur  <iii  the  cast  side  of  ():ik  l:ikc. 
CDVPi-iiiir  |)<iitii)lis  (if  lot-  2  t(i  (i.  ill  (•(iiiccs.-ioris  I\'  and  \  nf  the 
towiisliip  ,,t'  .\rcthii(>ii.  and  at  the  Naiisicklc  sctrloiiient,  c(i\crini,' 
lots  4  to  (i.  coiiccssidii  I.  ,,ii  the  town  line  hclwccn  l.ako  and 
Mctiiucn. 

A  vcr\  small  oiilhcr  also  occurs  on  the  iioiindary  lictwccn 
l.akc  and  'j'udor  on  lot  4.  concession  \i  of  the  first  iiientioiied 
t()\vnslii|),  while  -till  another  outlier  was  seen  on  lots  II  and  ll:. 
concession  \  III  of  Methueii.  Iieinj;  crossed  hy  the  road  froni 
Kasshaliojf  to  Stony  lake. 

Many  of  these  outliers  form  rather  conspicuous  hills,  with 
steep,  often  Ierrace(l  escarpments,  facinj;  towards  the  west  and 
northwest.  .Much  of  the  area  underlaid  liy  these  coniparati\'el\- 
uii(listurlie(l  formations  is  either  ijiiite  level  or  only  jjentlv  slopini;. 
I'rom  .an  ajjricultural  standpoint  tlie.\  are  in  marked  contrast  to 
the  rockx-  aii.l  usually  sterile  .Vrcha'an  country  which  .-urrounds 
them,  (See  I'late  L.W).  This  i-  very  noticeal.ly  the  case  in 
resMi'd  to  the  O.ak  lake  aiKl  Wansickic  outliers,  which  appear  :is 
oas(>s  ill  a  desert  of  r(i(d';s.  each  ;,'i\iii,i;-  sufiport  to  a  sm.-ill  inir 
prosperous  farniinjj;  coininunity. 

There  is  a  rem.arkalile  similarity  in  the  succes>i,in  of  i  he  -t  rata 
which  make  U|i  all  of  these  outliers.  .\t  the  liase  is  a  line  conf^loiii- 
erate  or  c()arse  !,'rit.  the  lar.ner  fra};meiits  lieiii;;  rarely  more  than 
three-(|Uarters  of  an  inch  in  (liaiueier.  These  pehhles  are  j;enerall\ 
of  jiwy  translucent  (|Uartz.  sometimes  idiiii(le(l,  liut  ver\ dfteii 
suliaii^nlar,  or  even  aiisnlar,  usual  1\'  uith  .a  thin  film  or  coat  in j;  of 
iron  (i,\ide  surrounding;  them.  These  larijcr  (iiiart/.ose  fragments 
are  emlie(|(|ei|  in  a  m.allix.  made  up  for  the  most  part  ofthe  s.aiiie 
mineral  in  a  liner  st.ate  of  di\i-ion.  tof;ether  with  a  coiisi,|ei;il,|(> 
proportion  ol  ardll.accous  ami  calc'iicous  material.  .\  lavie 
amount  of  hy. Irons  iidii  oxide  Is  present .  which.  (;i\-es  , a  pre\-.ailiii^' 
deep  lirown  colour  to  the  mck.  e-.peciall\-  those  p(Utions  which 
are  comparatix'cly  free  from  the  larger  pelihle,-  and  frajtmeiits. 
This  coi|(r|omerale  passes  upward-  li\-  inseiisihle  gradations  into 
;i  coar.se  sandstone,  also  reddi-h-lrrou  n  in  ciiloiir.  (Mlieilieil- 
intimately  associate(l  with  and  superiinp(ise(|  upon  it  arc  of  hner 
Ki'aiiie(|  mottle(l  <jr<^''nish-Kfo>'  and  lirownish  sandstone.  These 
conjjlomer.'ires,  sprits,  ail'l  saHfUtoiies  makeup  a  t  hickne^s  \ar\ini; 
from    1.")   to   21)   feet. 
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Those  form  tlie  Imsal  beds  of  the  I'nhi'ozoic  section  in  this 
section,  iiiid  overlie  unconfoiinaMy  tiie  Arch:e;in  <;neisses.  schists, 
anil  cnstalhne  limestones.  As  a  rule  only  a  verv  few  olisciire 
orKam'c  in,'irkinf;s  were  note,!,  whicli  roeniMe  scolithis  oi-  l.utho- 
trepliis.  Tliey  are  not,  however,  -ulliciently  well  preserved  to 
admit  of  prei'ise  iilentificati<in.  'rii.-c  sandstones  jja-s  j;radnal!y 
upward  into  nneveidy  liedded  yellowish-jrrey  slialy  limestone, 
some  of  tiie  lower  heils  containing  a  consideraiile  (piantity  of  aren- 
aceous   material. 

Tiie  re.st  of  tlie  upwani  succession  includes  tiiicd^er  and  more 
numerous  lieds  of  line-nraineil  .i;i-ey  limestone,  wliich  jiraduallv 
hecomes  more  massive  towards  the  summit  of  the  series.  At 
orncar  the  summit  of  the  Oak  1-aheand  \'ansickle  outliers  occurs  a 
lied  of  very  fine-<;rained  <;rey  limestone,  jzreatly  resemlilini:  if  not 
identical  with  the  ( ipact  lithoKiaphii'  stone  of  niaiiv  of  the  sec- 
tions of  these  rocks  further  to  the  south  in  Centr.al  Ontario.  Tiie 
complex  of  Arcluean  rocks  which  unconformaiily  umlerlie  the 
flat-lyiiiK  .strata  of  the  Oak  l.akeoutlier  consist  essentiallv  of  very 
fine-firaineil  and  evenly  foliated  Kranitite-jrueisses.  interfoliated 
with  much  laiKi  r  areas  and  mas.M's  of  deep  fireen  anii)hili()lite. 
Near  the  cro.ssinfr  ,,f  Otter  c'-.'ek.  on  the  .Marmora  road,  there  are 
al.so  included  certain  suliominate  hands  of  lif;ht  fr,ev  i;nei.<s  (par- 
apneiss)  reseml)liii-;  sillimaiiite  suciss.  wliich  in  certain  jilaces  shows 
the  very  characteristic  rusty  weatherin-r  due  to  the  oxidation 
of  the  included  suijiiiide  minerals.  Tiiere  was  al.-o  noticed  a  hand 
of  i)ink-l)ande(l  rusty  weatherinfj;  dolomitic  limestone.  These 
rocks  are  all  interfoliateil  with  one  another,  the  .strike  varving 
from  X.  .-.(1°  K.  to  \.  7,-,°  K.,  with  dips  to  the  .southeast  at  anjiles 
varyiii-  iiom  :!()°  to  .")(l°.  They  have  very  obviously  been  greatly 
disturbed  ami  brou^'ht  into  their  present  hijrjily  inclined  position 
long  prior  to  the  dejiosiiidii  ,,f  the  almost  horizoiilal  beds  of  t  he 
I'aheo/.oic.  They  have  also  -i.  this  very  eai'ly  jieriod  been  ^re.-itly 
weathered  and  denuded,  so  that  the  suiface  upon  which  the 
I'ala'ozoic    strata    were    laid     down    presented    the    -^atiie    uneven 

"I'  I'l" '"'hy  suiface  wliich  is  everywhere  so  i-rcvalent  in  Arcli- 

leaii  areas  now  e.\po.<ed  al  the  earth's  surface.  The  total  tlii<d<- 
iie.ss  of  strata  in  the  Oak  Lake  outlier  is  iirobablv  a  littleover  100 
feet. 

The  ba.sal  beds  are  well  expo.sed  t,,,  the  side  road  wliiidi  con- 
nects with  the  main  road  from  .McCutcheoii's  landing  on  the  ea.st 
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Ikhc  of  I  lie  lake.      Hci-c  tlic  i( 


iwc^t  iicil  of  I  lie  coiii^loiiKMatc   fot- 


(lii'tM'tly  upon  tlu'  uneven  ami  liuniniocky  surface  of  t  Ijc  Aiclia'an. 
at  a  liei;;lit  of  about  40  feet  above  Oak  lake,  wliile  llie  lii;;lie<t  Kcl 
near  tlie  north  en<l  of  the  oulher  is  nearly  Kio  fei't  alio\  e  i  he  lake. 
.Mr.  W  .  .\.  .Johnson,  of  tlli'  (ieolocrical  .NurN-ey.  w  lio  collei'Ie.l  fo--il- 
from  similar  l.eds  at  Lon,i;fori|.  arnl  rphill.  Oniai m.  ^ive-  in  i  he 
Summary  Uepoit  \>>y  lOOS  the  follovinii  ,||.t,.|-,i,in,-ition  ina'le  upon 
his  I'olleclions  liy  Mr.   !■;.  ().  llrieh: 

ni>sil.s    FUo.M    ni.h    I. 


V" 


lidjini  ■■<i/iiiii(i    niiinii  siili  n>iif~-.    Wine  hell. 

StrojthDiiiiiiii  jUitixUi.  \ar.      (l,ou\ille   \ar). 

(''irliMlotilii  sp,   unilet. 

Liiispini  prai/iH-.   Hillings. 

LiDKpini   !  ilriirid.    I?illin,i;s. 

Lipirililio  jiiliidilis,  Coniail. 

laiii-li iliiiii  (inihilii.    U'alfott. 
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'!'( Iriuliitm   i-(lliiliixiiin.    !Iall. 
/'Av^i/k/.v  tiiliiilii.iinn.   Hall. 
Slriij)liiiiti(  iKi   (■/'.  jiiittxlii. 
(j'l/nini/nd  up.   unilet. 
Lcpi'flilia  juhuliloi.   var. 
hnchiUiin  ontutld.   W'alcott. 
liiil/n/iinis  (.ridiiy.    Hall. 
lidtliipiriix  xpiiiifii  r.    Hall. 


The  fossils  from  bed  I  wei'c  eollei'teil  from  the  lowest  fcssilif- 
erous  limestones,  as  deseribeil  in  the  aimve  mentioneil  section  at 
the  i.on'jfforil  (piarries.  and  the  fossils  from  beil  II  were  collected 
'i'"in  'III'  line-firained.  dove-coloured  limestones  imin(.'(|iatel\- 
underlyiiifithe dark-coloured,  hi'avy  beds  at  the  to|i  of  the  section, 
whiidi  latter  bods  have  been  referred  to  the  Hhick  Kiver  limestone. 

Mr.  riri(di  states  (letter  .March  it.  lilO!)).  that  these  fossils 
iire  all  of  I.owville  (Hirdseve)  species.  With  regard  to  the  shales, 
arkose,  etc.,  at  the  base  of  the  .section,  he  -ays:  "What  the  ba.sal 
20  fe(>t  of  red  and  Kreen  sh.ales,  thin  sandstom^s.  and  arkose  tiiav 
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Im".  I  lid  not  like  to  iloci.lc  at  tlii-;  liistaiice  from  the  >iitcM'o|).  I 
stroriijly  siis|)ect.  Iiowcvcr,  this  v.-u-ialilc  he.l  is  nieit'i\  the  initial 
'Icposit  of  the  l.owvillc.  Just  sucli  scdirnclits  are  to  lie  (>.\|iM'toil. 
whether  it  is  the  I.ow  ijlc  <ir  the  I'aineiia  that  first  overlapstheolil 
iire-("anil.rian  iatid." 

Tiicsc  lower  Ueils  may  therefore  lie  eoiisirleied  to  lielon,!,'  to 
the  Ijiwville  (Minlseyei, 

I>r.  II.  M.  Ami,  of  the  ( iei>;o!;ic:il  .Survey,  who  examiiieil 
maiiyof  tiiese  outlier-  some  years  a^o,  mention^  that  liutho- 
tivphis  rem.iius  aic  charai-teristii-  .ami  aUuudaut  ui  the  thinly 
heddeil  limestones  whiidi  overlie  the  conslomeratfis  ,ind  saiid- 
st  ines.  which  two  latter  he  ineludes  under  the  title  of  Rideau 
formation.  It  is  (|uite  certain,  UKn-eover,  in  the  area  covered  l)v 
tile  present  map  sheets,  that  these  shallow  water  formations  aic 
merely  the  initial  deposit  of  the  Hirdseye.  and  not  a>  some- 
times descrilied,  I'otsdam, 

j  I'arther  up  in  the  s-ries  are  two  lieds  which  are  i-haracter- 
i-ced  liy  the  aliuiidant  presmcf!  of  Leperditia.  while  the  Iime>(oue 
at  the  summit  holds  amon-jst  otiier  orj^anisnis  StrDiiKitnrcrliini 
riii/iisinii.  ArtiiKinni-i  lii;;shi/i,  Orthitnrdx  .v/)  ?  all  pre-emineuth' 
characteristic  of  the  Mlack   Kiver  formatio   , 

The  succession  of  the  Vansickle  .setthunent  is  essentiallv 
similar  to  that  at  Oak  lake,  hut  th-  siM-tion  is  neither  so  complete 
or  impressive.  The  outlier  which  outcrops  on  the  road  lietweeii 
Kas>halio;;  and  Stony  lakes  is  a  shallow  formation,  as  ir  includes 
only  a  portion  of  the  so-called  lliileau  foi'niation,  f)r  liarsal  con- 
glomerates and  sandstones,  the  <iri,i,'inal  overlyiiii^limestoneshaviu!:' 
been  removed  Ky  erosion.  The  preservation  of  these  liasal 
beds  is  e.vplaiiied  iiy  the  fact  of  their  occ\irrence  in  a  vallev.  l)ein,n 
protected  hy  the  Blue  mountains  on  the  rioith.  and  the  hills  of 
frratiite  which  liorder  it  on  the  south  formiuj;  the  north  shore  of 
the  western  arm  of  Kasshahop  lake,  .MthouKh  liy  no  means  a 
conspicuous  elevation  it  is  known  to  t!ie  settleis  as  Oak  |{i(k'e. 
on  account  of  the  dilTereuci  in  t||,'  ,i;e!ieral  character  of  the  t  s 
fi'om   that   of  the  sui'rouTKlinsr  Archa'an   area. 


he 


I'' 


|.'       : 

\\ 

;                 I 

f.j 

1    ! 

u 

1     ■    '                       T 

!i 

!^     -■                     ■ 

J  E 

'it-m^iSii-'\:m^*jMm^M'^^Wi^ss^mev^^^ 


(.i.iii.(i(,v  (II    II  M.riii  iiiiiN    \\ii   nwiitnir    mjiv-.  nsi.    :}l.") 


i;(()\().\ii(    i{i.s()ri{(i;s. 


('mill  iiihii .  -'riicsc  WMrkini;<  :ir.'  un  ^  (pi.-ntz  \ciii  niiiiiiii:: 
|i:ir:illcl  to  llic  scliist(i.~it y  ('nciitl]c:i~l  i.  ciittim;  a  liii(-irr:iiiicr| 
aliiphili'ilitc.  uhii-li  i-  pait  <it'  tlic  lari;c  IkhIx  <>{  ilii-  n.rk  -h.iun 
as  cxtciiilinj;  llii<.ii<;li  the  eastern  part  nf  Tmi"!-.  and  exieinlinj; 
thetice  iicrtlieily  iiiti)  Casliel.  and  ea-t  intn  <  liiiiistlioipe.  || 
av<'|-a;res  alxiiit  S  feet.  altlmuKli  it  ciccasi(,nall>  uideiis  to  Jl)  feet, 
liiildiiif;  a  ceftain  •(uatitity  nf  sul|>lii(les.  mainly  iicn  |iyi:le>,  ami 
siiiiie  free  K"l'l. 

Tiie  mine  is  located  on  tlie  south  lialxcs  of  lot-  I  and  •').  con- 
eessioiL  III. Tudor  towiisnip,  some  ei<;iit  miles  iioitlieasi  ,,f  |(;iii- 
noiddiiiin  station,  on  the  Cential  Oiit.aiio  lailua.w  I'rom  l'ari> 
Kathereil,  This  would  appear  to  lie  a  larj;e  vein  of  low  <;rade.  I. in 
with  jiretty  unilorin  \-alues  in  place-:  the  averajre  ruiininj;  aliout 
S')  per  ton;  jiart  of  this  i>  free  -old,  l.ul  ;i  con -ideiaMc  pio- 
|iorti(>n  is  associated  with  sulphide-  •x\w\\  entail  concentration. 

Oneol  the  i:reat  dilliculties  in  ,\orkini;  this  mine  on  a  lai^i' 
scale  is  the  (|Ue>tion  of  fuel,  wood  I.einj;  the  ..nly  fuel  aVailaMe 
at  pre.sent:  the  lon.u  haul  and  had  ro.ads  m.akin;;-  coal  too  ex- 
pensive 

\V(n-k  was  li(>Kun  on  this  deposit  some  _'•")  >far.-.  a,i,'o.  .and  after 
<'ha;ii;injt  hands  se\ci',al  times,  the  propert\-  is  now  owned  li\  ilie 
Ci'aii;  (iold  .Minim;  and  IJeduction  Comp.any.  The  W'.rkiiii;-  c-. in- 
sist of  two  shafts  of  21)0  foot  and  lOOfeel  respect  i  vely,  >nh  k  oh  the 
vein  :!7()  feet  apart,  and  connected  l,y  a  h'vel  at  (ill  feci  from  the 
surl'ace.  .\t  the  l.ottom  of  the  deepei'  .-h.aft  diills  woic  driven 
on  the  vein  SO  feet  to  the  northwest  and  (m  feet  lo  i  he  -outhwe-t, 

'.  ver\-  c'ompleie  stamp  mill  and  coiicentr.atiiii;  pl.ant  h.as  lieen 
erc.-o-.  to  treat  the  ore.  It  con>i>t.-.  in  t  he  m.ain.  of  ,a  j;i\\  ciu-lier. 
tw.i  liatteries  of  ;>  Morrall  .-tamps  each,  and  four  am.al'iam.'itinjj: 
plates:  and  two  Wiltley  taMes.  There  are  mcjreover  f  wo  lioilers 
of  .SO  hof.se  power  each,  hoist,  compressors,  etc.  In  .">e]iteml>(>r. 
IttO?.  the  mine  li.ad  lioen  cjosecl  down  for  sever.il  months,  liut  it 
was  expected  th.-if  work  w,as  to  lie  resumed  shortlw 
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Oti  tliciKiitlicnd  (if  liit  ;{().  i-iiiicc.<si(iii  MX  ,,r  (;iiiii.-.tli()i|ie 
t<.uii>hii).:i  .slial't  was  siirjk  to  a  cicpth  (if  .T)  feet,  (ill  a  <|U.iit/ vein 
stiikiiij;  luiitlica.st  and  sd  uliwest.  which  carries  sulphi.l.  niaiiilv 
iron  pyrites,  ami  is  said  ti.  lie  jiuld-ljeariiijj;.  A  -iiipincni  .if  three 
rdiis  (if  seh'cted  (ire  from  tliis  e\cavati(iii  is  said  t(i  have  \  ieided 
(iver  Slid,  (ir  alxiiit  !*:;()  a  tdii, 

'I'iie  vein  cul>  a  (huk  fii'eensfune.  hiie-Kniined,  pmiiaiilv  a 
dinrite,  wliicii,  in  place>,  ii.-is  a  very  schislnse  te.xture,  naire  espe- 
cially near  tlie  walls  (if  the  (|Uaiiz  vein,  .\t  the  siuface  there  are 
twd  veiii>  iif  (|uart/.  each  aiuuit  lo  iiiidie-  wide,  which  jdin  at  a 
depth  df  L'.'i  I'eei.  fdriiiiiif,'  a  lead  alidiit  three  feet  wide.  This 
pniperty  is  imw  ciwiied  l,y  .Mr.  i.iindenliuij,'er  df  Helleville.  ( )ti- 
tarid. 

Samples  df  (|.iartx  cdjlected  fidni  the  Hij,'Mian  mine,  dii  Nit  !», 
cdiicessidii  \  II  (if  l.imeri(d^,assayedin  thelalMir:it(ir\  (if  thesurvev, 
pnived  td  cdiitaiii  m.  gdid,  and  only  ()•  17")  df  an  dunce  (if  >ilver 
td  the  Idii  (if  l.MI()(llli>, 

Other  samples  cdllected  fnim  larjie  irrrjinlar  nias.ses  of  (juartz 
cutting  cry>t;dline  limestdno  on  lot  .',] .  cdiicessioii  \'I  of  Cashel, 
were  fouml  to  cdntain  neil  lier  ^nld  ikh' sih'er. 
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A  c  ,ppei-l,eann^^  vein  has  heeti  Wdi-ked  liy  means  df  a  shaft 
Slink  I  )a  de[ith  of  alidUl  :!.">  feet,  (in  hit  21.  concession  HI  of  Dun- 
^'aiiiKin  tdwnship.  a  short  distance  mirthwest  nf  Turriff  statidii,  on 
the  Centi'al  Ontarid  railwa.\'. 

The  vein  app(^ars  to  lie  a  fissure  striking  northwest  and  .south- 
east, in  a  country  ro(dx  of  amphilmlite  and  limestone  hands.  When 
,seen.  the  water  in  the  shaft  was  aliout  '_'■")  feet  from  the  sur- 
face, and  at  that  level  the  vein  w.as  hetween  :;  and  4  f<"pt  wide. 
The  KiniKue  is  almost  altogether  c-dcite.  The  ore  consists  of  a 
little  liornite,  clialcopyrite,  and  a  f;ood  deal  of  pale-coloured  ii,iu 
pyrites.  .\  dump  of  selected  ore  w;is  lyiu-:  at  tlu'  mouth  of  the 
shaft,  and  for  the  amount  of  work  done,  the  ([uantitv  of  ore  e,\- 
tracteij  s(>(>med  to  lip  rather  small. 
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(ialena  (iep().sits  have  lieen  known  for  a  lon,u;  time  to  ticcur  in 
the  southern  part  of  the  area  covered  by  the  Hancroft  sheet,  more 
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|i;irtii'ulni'lv  in  the  townships  ,,t'  l.:ikc  mhI  Tinlnr.  Mini  a-  tar  l.aik 
as  lsti(j  Ml-.  Mai-farlaiic  iiictitiuiis  M'Vcfal  <>(  tlic-c  (n'ciiiicin-cs  in 
the  rc|i(,rt  of  tiic  <  IcoloKicat  Sufvcy  for  that  >caf.  In  the  ivpnit 
for  I S()()  ()'.!.  Air.  N'eiitior  reviews  the  ino^t  iiii|iortant  of  these 
ileposits.  ati>l  the  followiiij;  ()ala},'ra|ih--  are  extracteij  from  it.  As 
the  report  is  now  out  of  print.  ;,n,|  is  .hliicuit  to  ol.tain.  it  is 
thouj;ht  advisable  to  (jiioie  fnjiii  it  rather  freeh: 

".Most  of  the  Idealities  known  as  afTonlini;  ;;aleii.a  ii.ive  lieen 
notieeil  in  .Mr.  .Maefarlaiie's  re|iort  foi'  |S(i(i,  hut  ilurini;  niv  e\- 
plor.ations  in  Tmlor.  liavin;;  vi^iterl  ail  the  lea.i-hearini;  lo<les. 
<)f)eniiij,'s  were  found  to  have  been  made  in  some,  of  whiih  the 
localities  only  had  lieen  previously  iiidieateil.  and  one  or  two  were 

in    a    better   condition    for   inspection    than    at    the    tin f    .Mr. 

.Mact'arlaiie's  visit. 

One  of  these  on  the  t wenty-eii;ht h  lot  of  raiii;e  15.  in  Tudor,  is 
is  a  vettii'al  vein  runniiit;  \.  7(i  W.,  the  Mr.aia  (jf  cali'-clii«t 
dippiiiK274  <  70.  .\t  the  time  of  .M,-.  .Mac,arlane\~  viMt .  a  -haft. 
which  had  Ipeii  sunk  on  it  to  a  depth  o,  thirty-seven  feet,  was 
halt  lull  of  Water,  prexcntiim;  him  fr  un  doin.;  more  th.ni  to 
state  the  information  he  had  receive.!  from  others.  In  Iscr,  I 
found  that  the  lode,  of  which  the  veinstone  is  barvles.  ;ind  c.alc- 
spar  had  vieldeil  on  thea\-era;;e  t liree-(|uarters  of  an  inch  of  ir.alena  : 
but  the  bottmn  of  the  shafr  showed  no  more  than  half  an  inch  of 

barytes.  without  ;:alena.      1  wa-  iiilon I  by  .Mr.  \V.  Keslerni.an. 

of  Belleville,  then  superintendiiif;  the  mine,  that  there  had  been 
extracted  from  the  \-eiii  about  si.\  tons  of  i;alena.  foiiraiid  a  (|iiaitei 
tons  of  which  w-w  sent  to  Xew  York  for  sale,  after  beiii<;  simplv 
(•nish(  d  .and  t'oiind  to  yieM  litj  per  cent  of  lea(l. 

On  the  thiity  first  and  thirty-second  lots  of  the  raiisie  e.ist 
of  the  Ha^tinfrs  road,  in  'I'uihu-.  a  lead-beariiiK  vein  runs  in  a  \-erli- 
cal  attitude   X.  or""    \V.,  cuttini:  the  trrev  ralc-.schist.  with  strike 

x.x.i;. 

In  IN<>7  it  had  been  trac(-d  in  the  direction  f:i\eii.  across  both 
the  lots  iiKMitioiieii.  with  ver\-  j,'ood  surt'aco  indication.s,  and  wa.s 
known  as  the  .Mur[)hy  mine.  The  HastiiiRs  Lead  .Miiiin,' Company 
subse(|uently  sunk  a  shaft  .,  i  it.  which.  I  understand,  has  been 
carried  down  to  a  depth  of  12")  feet,  but  the  result  lieinj;  uiisati.s- 
factorv.  the  vvork  was  abandoned. 

On  lots  2S  anil  20.  concession  XI\'  of  Tudor,  there  i.« 
a  vein  of  ivd  and  white  heavy-sj)ar  holding  galena,  and  cutting 
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>r.  a  v,M-fi,-al  atlitu-i...  «  l„l.  the  H,..|„sm.  n„.k.  al...  vrri..,!   .ti     ... 
^■l'no>t  ,  u..  ,„„-,h  aM,l  .,„nl,.      I,  u,.  ,|iM.,.vo,-,.,|  so,,,.  ei„  i,  v.a,-. 
|.K-..  M.Hl  ua,  li,st  o,».,.,.,l  ,M   is^i..      In  is,i7  ,1...  ,„i,„.  «..s  |,.a..,| 
-y  .M.ss,s   l.,„ul.anl  an,|  Co..  of  M.,-,o„.  who  w,.,-,.  uo,k„„.  it  ar 
',"'  """"."'  "'>'  '•■M'l"n.tio„  in  Tu.lo,.  a,„l   I   |,a,l  a„  o,.,,oi-,„„i, v 
"'  '^'-''''''''K  '!"•  ■■^I'.'.ft    ul,..M   I,-,.,.  Co,,,   uato,-.     Tl„.  walls  w,.r,. 
iv«ular  a„.|  uvll  ,|,.ti„,.|.  ,|„.  wi.1,1,  |„.,«cv„  rl„.,„  l„.i„.  ,„  „,„„. 
pa,-ts  t,,.,,;   ..  ;„„,,,,   i„,.h,s  ,o  two   (■,.,.t.  a„,|   fhe  o,v  ap,.,,„,.,|   i„ 
s.-a.I..,v,la,.,„T,.«ula,-l,„n.-l„..„,ti„.Ka„«„...     \V|.,.„  ,i,,,  .,,.,, „„i 
tins  v..,„  y„.l,l,..l  so,,,,.  la,-«,.  „,a..s,.s  of  o,v,  i,,.,.  as  i„  a  ,„vvio„.lv 
""■"n..„,.,l  ,nstal,.-,..  ,l„.y^.,-,.a,ly  .li„.i„isl,o.l.  .loscen.iini;.  a>„l    „ 
""'  '"'tfo,,,  of  ,|„.  .haft,  whi.-h  was  ,w,.„tv-fivo  feot  .h.,-,,    th.,-,. 
-as  s,.a,v,.|y  any  .„•,..      I„    Is.is.  :.,    ,|„.  ,|„,,„,  „f  ,,„.,^..,^^,;   ^^,^,, 
f'"    ""•"■    "as    al,a„.h,no.|.       |,    ,„,,•    ,„.    ,,.,„.,  k,.l    that    „,a,n' 
"i   tho.s,.   v,M„s  ,n   T,.,h„-.   yioMinj;    ..onsi,|,.,'al.I,.    I,u„,.,„.>   of    o„. 
"oa,-   th..    s,„fa,.,.,    show    hrtlo    n,o,v    than    ,,a.-..s    of    .,!,.„■.    „ 
""•."■|"-'|-af..wf....t.     .)f,w..Mty-tiv,.  l„,.al,ti,.s,nT,..h;,-.iM 
wh„.h  .ah.na  was  ,lis,-ovo,,.,|  an,l  ,.a,-tially  wo,-k.Ml.  ,„|v  one  the 
Mu,|,hy  in,,,,.,  r.o„ti„i„.,l  to  l„.  wo,k,M|  i„  lS(iN 

Tl..-  w.-t  half  of  jo,  !(,.  ,.,„„,...i„„  xi  of  I.ak,.  is 
anoth.Mo.  tl„.  lo,.al„i,.s  „„.ntio„,.,l  l,y  M,,  M^Uul.no.  On 
tins  lot.  wl„,.h  was  so,,,,,  tin,,.  s„„.,.  Unnfrht  l.v  .M,.ss,.s.  ,  ;i|inn,  an,| 
Aost,-n„an.  of  IWlevill,,,  o,.,.,„.s  ,h..  |)onal„„.v,.i„.  s„iki„«  X  o(r 
U..  and  stan,l,nK  in  a  v,.,ti,-al  attitude.  Littl,.,  howver  has 
li.'r-  1.,.,.,,  .Ion,.,  and  ,.|,|,o„^d.  tl„.  lod,-  has  a  width  in  so,,,,.  ,,a,.ts 
'.  t.on,  tw,.„ty  to  t.„.nf.v-fo,„.  inrhos.  I.oun.l.-d  l.v  ,,.f:„la,.  w.lls 
"tl^'vy  ..a,-s,.hist.  th.  «alena  o,-,.„,.s  only  in  ..,,n,.,-,.d  and  inv- 
iiuhu-  pat,-l„.s.  v.d  in  considcrahle  .inantity. 

On    lot     s.     ,.o„,.,..ssio„     XI    of     Lak..    (o,.     ,,o.ssil,lv      in 

••""••ession    .\)    a    veitioal    vein,    holding  gal,.|,a    ,n   a  Kan«ue  of 

heavy-spar.  ,-uns  thnKigh  tl,e,.alc.-s,.hist  in  the  di,wtion  \.  4o-50° 

W.      I  he  lode  va,-ies  in  thirkn,..ss    tVo.n  ten  to  ,.iKhte,.n  ii.hes 

and  IS  hound,.d  l,y  well  dehn,.d  walls.      I.ittle  had  been  ,lo„o  on 

Ins  lot  up  to  ]S«7.  hut  iu  the  s!,ort  distan,.e  th,.„  un,.overed 

saw  ext,'a,-ted  sonie  ,„ass,.s  of  o,-e,  at  the  ,lepth  of  th,-,.e  feet 

X.n,  the  su,-fa,.e.  wl,i,-h  weighed  f.-on,  fifteen  to  fo,tv  pounds  and 

«as  ,nfo,.med  that   when  fiist  diseovered   i„u,.h  hu-e,-  n.a.sses 

had  heen  taken  fion.  the  vein.     The  h.de  is  suppo.sed  to  he  on  the 


)^^Wfn^r^FWv}M-JTr^i7W¥' 


•nr  r-y;- 


:Vvr 


■'.--fv 


(.IcpliM,  V    (ic    II  M.IIUK  |M\     vMi    i;v\, 


il  I      \ltl    \-     ci\  1        :!  i'.l 


>lu|H'l!y    nt    Ml.    W  111.  Swci'll 


>i    'I'llijol'.     Iillt 


It    III    roii>fi(ll(Mr<'   III 


the  (Ictfctivc  iiKiiiiKT  in   wliiili   the  i,.\Mi-|,i[,  h,,«  |„.,.|i  -inx-'vc. 
a  'ii-|illf('  ;i.^  t(i  tlif  ipu  iiiT^lilji  111'  f  ||(.  1, 
'I'lic  liM.i-lM'unni;  vein-  jii-f   iicitcil.   I   IjcIicvc  t..  \„-  th, 


tlicif  at  nicM'iit  CNi^t- 


■ill   la  I 


ir   a~   cxaiiiilif 


ill    tl 


uu  i|i-tiiict   >ct-  111   tlii'-c  vi'iii>: 


iiii|Hiriaiit    III    Tildiii    ami    l.akf. 
towii.-liili-  tlicrc  a|>|icar  tn   lie  t 

one  uf  thciii  niiiiiiiiL' iioitliwc^t,  aii'l  tl t  Iut  imhi  lica.«t  liv  m.itli 

tliosc  111  flic  t'diiiKM-  liirci'finii  liciiii;  tin  .ic  iiiiiiicriiiiv  \V|ifi< 
sucli  vr'liis  (-[(iss  (iiic  .iii.ptlicr  there  alipeai-  in  u'eiK'ial  a  tair  ^Imw 
lit'    lie   at    the   siiit'are.    which.    Iiii'v<'vei-,  a<   in  uiher 


(•a>e<.  iitieii 


liliiiliislies  .at   The  i|e 


>th  III  a  few  t'( 


Since   then   mih'  t 


inaile    mi    which    niiicli    work 


\V(i    inilKUlant     lilnl-  ni'    naii'tia    ha\e   I.eeli 


lia-     lieeii     ildlie. 


KatI 


leriiie  niiiie.  r^lliiateij  (in  hit  (i.  ci,iice--i(iii  .\|.  |,; 


ire     till 
lUe  t<iuii.-hl|i 


which  \\;u^  (list  (iiieiieii  ii|i  in  the  >|irlii<;  uf  IMIit:    ami  the  llullanij 
vein,  which  is  -itiiate.l  mi  lnt  .\.  cmice— imi   \  I.  M: 
inmieihateiy  smith  uf  the  -.mtliern  liiiiit  lA  the  IV 


IllC    tllU||>||l[l 

iiicriift  sheet. 


'I'h.    lldllanili 


and    Siiieltin"    Cuii 


nulla  mine  is  lielni;  wmked  li\    the  (»ntarin  Miniii}; 


Haleiia    cicriirs    rather    iiiie\enlv 


disseminated   i,i  a  jiaiiKue  (if  c,,lcife.  tijiinf: 


zone  ol   dislocation 


ruiinin''  >     i 


l    !•; 


scliiritiise  lock,  of  wiiicli  the  st 
l>( 


and   ciittilij;   the   lii<;lil\    iiiclineil    ani|iliilio|itii 


rike  is  :C.  4">°  K.     \t  the  time  of  Mi 


nis' visit,  the  workings  consisted  of  three  shat'ts.  Iiavinj;  res|i( 


tive  dejithsof  loO.  li)().  and  70  fc 


ct.  with  alioiit  ()(M)  leet  ol  drifting. 


A   ciini|ilete   iiiiiiin<r  and   cmiceiit  ratiiij;  plant     has   lieei 
ciinsistiii<5  of  two   hoiiers   aKureKatinj;    ISII   II. I'..   Cornis 


1    erected 


I    iHimii. 


hoist,  drills,  eiifiities.  j: 
foils,  jijrs,  etc. 


I>" 


iw  crusher  (it  .a  c;ipacit\-  of  (iO  tons  per  da.v. 


The   Katherine   mine   is   sjtu,ated   alimit    three   miles   west   of 
ssociateij   rocks  are   \-er\-   similar  to 


Millliridfie.     The   vein   and   a 

the  occurrence  worked  ;it  the  Hollai 


Klia  mine,  with  the  exception 
lanies   the 


that  a  cdiislderaiile  pru[)Ofti(jii  of  zinc   lileii.le  accoinj 
i^alena, 

A  shaft  was  sunk  12.")  feet  deeji,  and  at  a  depth  of  100  fee 


level   was  driven   north   100  feet,  and  some  st 
a  mile   south  of   this  shaft   another   w.as   sunk   t( 
leet.     Some  prospectinj;  was  done  liv  means  of 
292  feet  deep  wa    made. 


ie() 

>pinj;  (lone. 


Pt  a 


Half 


■pth  of    IS 
Ic 


I  ilrill,  an(l  a  hole 


»W«T 


!..(! 


f.Kur.oi.l"  AI.    -I  U\h;v.    rAN\l>A. 


<  Itlicr  liiraiiiics  wliicii  iii.'.y  Kc  iiicritiiiiic"!  on  whicli  j;:il('ria  lj 
l)fcii  I'mitnl  an-  as  fulloivs: 

l.akc,  cDiico-ioii     .\I.li)t  II. 
'ruijiir.  (•(iiirc»iiiii  III.     "  :i'J. 

V.  ■•   12. 

VI.  ••  11. 
\  II.    •   10. 

.\l.\.    Int-  Jl).  -2:.  an.i  -Js. 
.\.  l(.t>  _'l-l.'s. 
H.  lots  .')  aii'l  t>. 
n.  h.ts  27  and  Js. 
I.iiiifiiik.  (•oii(C'--iiin  II.  lilts  JT-'J'.K 


I       ? 


\lJtr^!^ 


Mnl.VllDKMM, 

uli:it  is  as  iii'.-iliy  a-  cnujil  lie  asrcrtailicil  llic  S.K. 
riirmr  ''  liil  ;!  iit'  (■iiliccs-inti  I  ut'  llarrniiiT.  near  iIk-  ~Iiiiic  nf 
lali(ilal(  lake,  t  here  is  a  ^i"at  limly  nl'  i;i;i'ii'l:il'  Uieeil  lAii.xene 
ruck,  til  wliicli  lefereiice  lias  Ikm'Ii  liiaije  in  ilescriliiiij;  tlie  allei- 
atiiiii  which  lias  been  iiuluceil  iti  the  jiinestoiies  l.y  the  ^r.iiiite-. 
This  iii.'iss  is  alidiit  a  humlreij  yaiils  uiile.  turnis  a  iuw  hill,  .-itid  is 
iioiiiiileij  iiti  three  siiles  liy  the  !;iieissi(-f,'|-aiiite.  ami  oa  the  t'uuith 
liy  ijiit't.  The  stiike  ut'  the  gneiss  curves  ari)iiii(l  tlic  mass,  which 
is  wit  linut  liuulit  a  limestiitie  iiiclusiiiii  C(im|i!etely  altereil  to  [;\iii\- 
eiiite.  It  is  traversed  liy  little  striiijis  ol'  Icldspar.  in  -iinie  places 
shnuinir  '{avelKi  twiliniii>;.  There  are  also  little  nests  at  Cdarsely 
cry^taliitic  cajcite  lniiiid  in  the  pyruxetiite  here  and  there,  as  well 
as  cryst.ils  nf  tdurrnalirie  and  sphetie.  Hiiiitiinj;  f hriMinh  the  inck 
theie  are  -^  ill  veins  and  strings  nf  jiyrite  and  niulylidenile.  with 
small  am(iuiil>  ■  'f  pyrrh<ilite.  .Vt  the  time  the  lucaiity  was  \isiteil 
in  ISits.  a  shaft  aliout  io  feet  deep  had  lieen  sunk,  ami  inan\  line 
specimen-  nf  pyritc  'id  nf  mnlylidetiite  had  lieeli  taken  nut.  .>itice 
that  time  further  un|l>  has  lieen  done  in  npeniiii;  up  the  depnsit. 
liy  .Mr.  Ilillnii  .Mills.  fn[  the  Land  ;inil  Immiijiatini.  Cninpaiiy 
(l.iiiiifed).  nf  Maliliurtni:  mi  w!inse  prn|iert\-  it  is  situated.  ,\ 
numliei-  nf  small  veins  nf  pyrite.  Imliliiii:  nmlxlidenite  and  traces 
nf  Clipper  pyrite.  were  iliscnvefed  li\'  .Mr.  .Mills,  when  the  wnrk 
Was  discniitinueil,  as  muKh  i  d  lieen  dmie  tn  show  the  pinlia- 
liility  (if  mnlylideiiiim  in  (|uantii\'.  ;'lates  of  innlylidenite  from 
cine  to  two  iiKdies  in  diameter  were  found  in  the  deposit.' 


iin 


'  Sec  :ils.i  .\iiii,  l!c|i.  Hiir    .\Iii:i->,  (dil..  IlKKJ.  p,    17 


:»--i'»C-, 


^???S^^S'5*pf^P^^^^ 


!<^^\ 


•■;a-v;-'.v^-w  v^,. 


•■I"l'".\    ul     llM.lltl  )il,,N     x\l.    i;v\,  i:,,|  1      ,i;i   v~.    ,,M.     .;,-,| 

A.i..iH,,it,,ttiiolvl„|,.inf..ua-luun.|  m  tlir  smniu.T  m  l!Mi|  -,, 
■■>  l'-"nt  -hm.  ,„i|,.>  .u,„h«..,,  ,,,  I.,.,.,  |,k,.  .,,,,i,M.  ,„  tl,..  r,,uM«lM,, 
..l('Mnl,ir.l,vM,.,M>.('.  \l..\|,.\,,hur.aM,lC.  i;.n,\|„,,,.f|,.,„.|,.„ 
lyillv  IIm.  I,„.:,|i,v  u,,-  nor  MMt...|.  l.>ir;,r,,„M,i,.r,-,i,|..,„,...un.  of 
'!"•   Mnnrnil   fak..,,   i,„,„    tlw  ,|,.,„,.i,    u,,,  ,.x.-,,nii,-.|.      It    ,>   v.tv 

'""■''•""'"'- I  Mi'lilv. -...„..,„  ir,M.,.unii,ci„  tl„l,,r.n,„„.,,Hv 

|.cit.-,-l  lir\,-i}.'oM:,|  .  i>«t.-,N:in  in.'li  in  .Iiaincl..r. 

A  in..|yiMl,.,iil..  mill.-  ua-  al-.  \     itcl  ,.i,  |,,i    It;  ,,|  ,■,,„,,.--„,„ 

Ml   nf  th..  .„u,„l„,,  ,,(   |)i.|,x.     Th-  >nin,.ral  ua-  I„um,|  t ■,.,.,■ 

a>  .  Ilttl..  .tuufi.  tiv,.  ,:-.,.|„.,  ,„  |,.„„,|,  a.MJ  al,  ii.  h  ai,.|  a  i,all  u„|,. 
IM  .|llalI;!M.,.  Kirv  j;nci>v  an.i  wa-  tlM.|-,.|-,„<.  ,,f  ,„,  ,.,-,„„u„i.-   >  -.iur 

""•  >"iM..ral.  h..u..v..r.  i^  ,„.„.  anW  ol  ;: j  .(ualilv.     Th.^  hun-r,l 

.•'!>"  ..,•.•„,.  ,„  „nail  a.nuuM.  ,|i~-,.,„iMa...,|  ,|„.m,^I.  a„  ,, „,,„,. • 
'•r.v>tall,M..  I,„..M„„..,  „„  !,„  .,;  ,,,■  ,.,,„,,,,,„,„  x  ,,,-  ,,„.  „,^^,^_ 
slii|.  ot  lain..,„„rtl..  I.s  tl„.  >|,„r..  ..f  Kasti.,,..-..-  Jakr  If  aK,, 
.-'•ur>  ,n  Muall  aM,ou.,l.  „,  flal.,.<  an.i  .•nMaJvl,,,!,,  .,„.-..,. 
MiM..,-.l,ay.,,„tl,....a>T  -h-rr  ,,|- ( lulljak..  in  1 1„.  .an,- ,,,.a  ,,-hif,. 

*>"  i'"  •'.  n,n.-,.~HMn  1.  of  MonicaKJ...  a  f-u  .|„„.  |,a,-  l...,.„ 
|Mif  M.  on  a  harruu  v.an  ..f  ,,„a,,x  an.j  tihn,u>  I,,,,  nl.|..n,|..  c.nt  ,,n- 
in-  s,.att,.,v,|  >,.al.-  „f  n„,lvl„|,.n,r,..  Th..  ,,,.,.,„  „.„.•,.  ^i.,.-  n.„ 
s,.,.n,  I.,  I„.  ,,l  ...-onnnnr  valu...  The  inin,.,al  i^  al-n  f,,,,,,,!  ,,n  l..:> 
•-'•)  and  J7.  i-(,n(.,.ssi,,n  \  I  ,,f  \i,,ril(.a,i;l-.  and  ..,.  |..i  •_>}  ,„■_..-,  ,.,„,^ 
cessidti  .\l\   of  Aiistiulli.i. 


M((P\    nl,-|: 


ai'  niiiini''- 


l{„r/r„i'>.  (),,.'  fr,,n,  a  d..|M,Mt  ,,f  i,|.,,.k,  |i,„,  .,.,„„|., 
It-  in  th..  n-,rth..rn  |,ait  of  liu,l,.,d.  low,,,!,,,,,  n..ar  A|,.i..v  miI  • 
was  t,,n„d  In  Chapniaii  to  ,.an\  :  .n.n  ti:!.(ls  ,„.,•  ,.,■'.,  ,,|,oJ 
pii-'Hls.  a  tra....  o,dy  .<„],, hur.  (I-II.!.  Th.>  int.Tinix..,!  ro,.k  .nat.,.,- 
1-^  p\i-ov(.ni...     'j'hf.  d,.|„,..it  u;,s  in  iviii  iiii,i,.\,.|o,„.d. 

/>vm/.,„„„..,.  /„/  ;;„,  nwr.ssi,,,.  .\|||,      ()„  tj,,.  -o„th,.,„  ,,a,t  of 
l"t  :i(i,  .■on..pssi,,n  Mil  of  Dun-annon.  -otn..  uoik  ..a- do,,,.  o„  a 
'l''l"'Ht  of  ina-n..tit...  «hi,.h  .,..,.„,.  ,n  th.-  no|,lu.|in..  svenit.-      Th.. 
"■■.•i>  tound  ,n  ,..,t,.li....  n,ix,.,l  with  lai-..  .'n  stals  of  n,.,,h..|in,.    ,nd 

1^-  ]>vn]ni],h   the  icsuh  o'  a  i.ro.......  of  difT,.,-..ntiatio,i  of  ,  |„.  ,„a-ina 

A^:smiKht  l...expo,.tod  fron,  it~  nafiir...  th,.d..posit  i.^  v.tv  iin.oulai. 

'  Tran^.  Am.  li,~t    Mh,    laii;     \i\,  i,   :i.v 


r 

i 


•  1-1-  i.i.<ii.(H.ii  VI.  --I  ii\  I .^ .  (  \  \  Ml  \. 

iiiii-l  'if  the  |iMlclifs  III'  IciiM'S  iiliscixcil  imt  liciii^  nunc  tliaii  ~i\  nr 
-rvcli  iliclics  uiilc.  'I'lii'  \Mills  ilniic  111!  the  ii('lii)>it  cuiisisls  uf  a 
>iiKill  o|ifli  |iil,  llniii  uliicli  :i  lew  tiiiis  \vc|-c  ('\t  laclcil.  Tlit'  nit' 
it-flf  liiiiks  vi'vy  |iui('. 

Irdiitniiii.dldiiiiinimi.hil  'JT ,  fntici  ssimi  \\  (  )ii  t  his  Int  t  licrc 
ale  -fxcral  \'cin>,  flic  largest  of  wliicli  was  in  |iiaccs  as  iiiiich  as 
hiiiilccl  ill  u  iillli.ainl  ('iiiiIiIIk' t  lai-ril  t'ni' nvcr  >i\ly  \ari|>.  'I'hcsc 
M'ilis  cui  tliniiiith  a  idcL  uliirli  lia>  I  lie  a|i|ifai  alicc  of  a  liiii-a 
>\riiili\  ami  ai'cliiicii  witii  a  cdarscly  cia -talliiif  ajr^ic^atc  (if  pale 
piiilx  lalciic,  with  apatite.  >|ihi'ti(',  liiiilitc,  liiiiiilijciiilc.  (irtiiuchix'. 
.■iikI  iii.i^iirl  itc.  The  nia^lictitc.  wiiirli  shnws  irninl  i irl ahcilrai 
lui  111^.  i-  ~l  niiiiily  allrai'tcil  liy  the  ii  .,};n('t.  a  in  I  in  phircs  is  it.scif  a 
uaMii.il  iiiannct.  It  (■(Ui.-lil  iilcs  aliniit  iiiir-lialf  <>(  llic  priliripal 
vein,  I  lilt  I  lie  (|iiaiility  is  ciitirclv  inn  >i  nail  tn  pciiiiit  nl'  the  (l(']i(isil 
Ix'iiiu  -ciioiisly  cnrisidcrcil  as  a  smiic-c  nl'  ii-on.  <|iiit('  ajiart  tVniii  the 
pic^i'iirc  (if  apalilc  .ami  sphcnc  in  cniisidcralilf  ainnnnt . 

( 'i I'  ihr  \i'in>  h.as  liccn  npcncil  up  t'nr  the  piiipn^i'  nf  nli- 

taiiiiiiti  I  he  iiiira.  which  i>  rclalivcly  ninrc  almmlant  in  it.  Spcci- 
iiicn-  nl  the  niir.a  up  in  six  inches  in  diainetei-  were  nlitaineil,  Imt 
the  ininer.al  is  \ery  dark,  in  lad,  lil,i(d\  in  enlniii'.      (See  I'aiic  L'OO, ) 

'"The  nre  limly  ennlnini.-  In  the  stiike  nf  the  Ulieiss,  Imt  is 
ini'^ukai- in  width.  In  niie  nf  i  he  ni.'iin  npeiiiiifis  it  is  :>.")  feet  wide. 
'I'lii-.  Iinwever.  i>  imt  all  irnli  n|-e,  ^nire  as  is  the  ease  with  sn 
ni:in\  ni  the  irnii  nre  depnsii-  in  lliese  Laurent  ian  rn(dv~  the  me 
itself  i-:  inixeil  with  a  larue  i|iialilil\  nf  \aiiniis  l,i,-ii'k  lerrinrinnii^ 
>ilic,ite~.  Niieh  as  Imrnl  ■lende.  pyrnxene.  ,ind  darnel ,  The  nre  Imih 
i^  al-n  (It  liy  many  reliciilaliiii;'  vein-,  Imldiii!:  ijUarl/..  ealcite. 
nil  hncla>e.  p\rnxene,  M'apniite,  alhiiiite.  and  nilier  inilierals. 
Th  nre  is  ainin-t  free  frniii  pyrite  and  n|  her  -ulpliide-.  and  >|ieii- 
nien~  -elerleil  li\-  nie,  and  examined  in  t  he  lalmralnry  nf  ihe  Siirxcv. 
\\eie  Iniind  tn  lie  free  fnilii  lilaliiuni,  luit ,  ;is  almve  -laled,  it  run- 
l,aiiis  ;i  1,1  rue  |ii'npnrliiin  ni  wirinii-  silic,'iie>,  .■imniuitiiii;  in  the  case 
nl  ,1  -ample  examined  liy  I'rnfessnr  ( 'hapniali  tn  _':!-.MI  per  c(>nl. 
while  nihei-  -ampler  wniild  uive  cniisider;Mil\'  hiflher  percentaues. 
The  pieseiii'c  i,\'  ihese  silicate-,  Iinwever,  while  Inwerinj;  the  pei- 
cenlaL'e  nf  irnii,  piniluce-  an  nre  w  liich  is  ea-il\'  smelted,  .iiid  which 
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closoly   rc>cmh|ps  tlu;  s,,-rall..:|   sclt-fiiixiMi;  nivs  ,,f  .Swalrii      The 
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Pnr  Ink,,  (;/,nnoy,n,.  /.,/  :',:,.  m,,.  J.  --'  H,.,-,.  a  la,-j;..  ,l,.|M,sit 
"i  sr-inulai-,  Mack  iiiaijiiel  ic  o,t  i,„„,.  ,,  l.^k'-',  ,„- Mire,..,!,,,,  ,,| 
l.'.ii;<'>.  ,i<i„f;  ,,,  .,  l„,ij.|„  ,„•  Si)  ,„■  IIMI  I,.,.,  al.nw  ll„.  uviirial  l-'Vcl 
'■t  the  ,|isti-i,.t.  It  is  ..x|„,>.,|  f,„-  a  Icii-lh  ui  l.snOi-oH.aii.l  h'l-,  -, 
u-Mlth  vaiyiiis  tV,,i„  7(1  to  Ids  l,.,.t.  U,.|-,.,r„,.,.  I,,-,.  1„.,.„  nia.l.-  tn 
the  Miicn.s.Mppic  chai'aclur  ailW  !i..,,ln-ical  ivlat  i,,,,-  nl  ihi^  .h■p<,^it 
111  that   [MM'tidii  of  the  ,v|„„-t  ,-,„ir,.,„-.,|  with  a  .|r,rn|,ti,,„  of  the 

'A-a\'U;,-^.      \n  analysis  of  a   -amplr  ,ak..„  f,- Iirf,.,v„t   pail-  of 

•ii..^,|,.posir  yi("hl..,l   Dr.  Clnpnia,,   il„.  foil  , urn-  iv.  ihs;-- 
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■\o4  i,i;(ii,<)i.i(  .\r.  sn(\l;^.  cawda. 

The  tollowinf;  is  the  result  of  an  :iii;ilysis  inailc  li\  I' 
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Total 99-o0 

Althou,£;li  the  deposit  is  \ef.\'  lafj^e  the  high  perceiitaj^e  of 
titaiiiuni  has  jireveiited  its  utilization.  A  huge  hole  has  heen 
lilasteil  ill  it. 

(lhuiti>i(jan.  [ills  2',).  -V).  (ind'.i2.C(inccs(i{iiii  I.  -Suiall  stnii>!;s  of  a 
iiia<;netii'  ii'oii  ore  are  fouml  iti  the  belt  of  aniphiliolite  which  oros.ses 
this  conuM'  of  the  touii>hii).  All  those  observed  were  ((iiite  nar- 
row, tlie  thickest  ha\itiy;  a  width  of  onl\-  six  inches,  and  they  coii- 
foriii  in  strike  to  the  l'oli;ition  of  the  enclosing  amphiliolite.  It 
is  possible  that  a  careful  pmspectinfr  of  the  distrii-t  luiirht  result 
in  the  discovery  of  thicker  seams.  .\  >peciiiien  of  the  ore  frf)ni 
lot  :{2.  concession  I  of  (ilaniorgan.  was  tested  f(U'  titanic  acitl  by 
.Mr.  Howard,  in  the  (heniical  Laboratory  of  .Mc(  iill  rni\ersity, 
and  found  to  cont:i'      i  small  percentage  nf  this  substaiu'e. 

(lliimnrtjan.  lot  27.  roticrxfiinn  XIII. — (,'hapinaii'  describes  this 
ns  a  black  crystalline,  highly  cleavabie  ore.  "It  holds  70-:{,S  per 
cent  metal,  no  trace  of  titanium,  and  merely  traces  of  phosphorus 
and  sulphur.     The  ground  is  quite  undcvelojied,  but  there  are  a 
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tou-..v|M,si,r.->:  an,!  lU'cHe  attractions  sl„,w  a  st  ,■,„,-  I"m1v  of  ore 
riiUfimg  \.  (i.-,°  K..  over  a  IcnRtli  .,f  al.out  4(M)  tr,-^  l,v  10  i,.,.t  i,, 
width.  A  soc.p.mI  an. I  appaiviitly  is,,|at...l  ,i,.,,o.|t'  o|  Hiniiar 
cliarai-tcr.  occurs  (,ii   another  |iart   of  th.'   -anic   |,.|." 

f.ah.  lot  IS.  co,„v.v.v/„„,v  1 1 1  „„</  i\  .  A  ,-onsidoral.lf  l-o.lv  of 
iron  ore  crosses  near  tlie  lino  l.ctwccn  concosions  Hi  an  I  l\  ,,f 
the  township  of  Lake,  on  lot  Is.  about  a  couple  of  bundre.!  vanis 
-ast  ot  the  Deer  river.  This  is  a  hh.ck  t,i:i-netic  ore,  hoMinironlv 
a  very  httle  iron  pvrit..,  ami  was  trace.l  alon-  the  river  l>,anL 
F^rallel  to  th..  strik,.  of  the  enclo.sJnK  ro,-k  for  a  distance  ,.f  over 
200  yanls.  In  this  hand  ,-,  width  ..f  six  teet  of  nearlv  pure  ore  is 
exposed  m  one  pl.ace,  and  n  width. ,f  three  and  a  half  feet  in 
another.  A  specimen  of  this  oi-e,  collected  on  ha  is  ,,f  conces- 
sion III.  was  found  to  c,,ntain  (iO-Olt  per  c...,i  of  uK'tallic  iron, 
and  i-i  'lefreo  from  lit.anic  acid, 

...e  succession  .>f  strata  here,  j^oin.ir  l,ack  fr,,m  the  ri>  •..■  ,o 
file  east  for  half  a  mile  across  the  strike,  is  .as  lollows:  By  the 
riverside  tnic;iceou>  felsite  o.mmus  with  ainphiholitic  Land.-.  This 
is  followe.l  l,y  ;,  lijrj,,  coloured  niet.-imorphi..  rock  .-.unpo.ed  of  ■, 
(ine--raiiied  lia.se.  which.  un<lerthe  niicnwope.  i>  >een  to  ,-,,usis, 
of  orthocla.se  with  a  little  Motif,  throu-h  which  h.ase  aiv  distri- 
i>ute,l  large  cry.stals  of  scapolite,  Ms,s,„.iate,l  with  smaller  crvstals 
|>1  .iooj.  hrown  hornhlend...  Mack  iroii  ore,  and  a  little  ,.alcite. 
This  IS  succeeded  l,v  r.Mdss  Miiular  t.>  lh,,se  found  hv  the  river  side. 
'•onlaininK  l.amis  whose  app<.arance  sujr-esis  that'thev  .are  meta- 
"lorf.hosed  v.ilcani..  ashes,  and  ,n  the.se  is  a  K.and  of  line- 
Kiained  ^reen  in,ai:n<'titr.-actinolite  ro.^k  consistinu;  of  .n'tiiiolitc 
with.aliouT  10  percent  of  ma^'iK'tiK..  The  iron  ore /,ccur~  wj- ;  ,'i,. 
i-ocd^.  This  lielt  of  iroii-lieariiiK  rock  is  closed  liv  a  mass  of  ^-.  '.ro, 
in  which  the  original  pvn.xene  is  n.iw  cmipletelv  altered  to",  fr,.,.en 
hornl,h.nd<.,  an.i  in  which  theinmore  originally  present  is  repre- 
sented l..\  skeleton  forms  such  as  tho,se  prodiu'cd  l.vthe  ulter.alion 

I't  iluH-nite  into  hMicxen,..  i  he  interspacs  of  the'sk-.h'ton  f,i 

•n  this  rock,  however.  I.eiiig  fille,|  chiellv  with  hornMende.  althougl 
■some  leucoxene  is  prcent.  Thi~  rock  i>  in  ,a  hi-hlv  altered 
'■'""'"ion.  hut  from  the  shap.-  of  the  plagiocla.se  which  it  .■ontains 
It  .seems  to  have  originally  possessed  a  dial.a.sjc  ..Inicture.  Hevond 
lius  I.,  .a  hand  of  coiiirlomerate  (ift.en  teet  wide,  containiiif;  pehhies 
olgraiiularwhite  quartz  n,ck(pr,,hal.|yv.-in.,uartz).  as  well, as  .some 
l'<'l'l'l<'s  M-  a  niagnetite-actinolite  rock  lik..  that  above  de.scrihod. 
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aiiii  (iflicrs  iif  i'('(li|isli  I'cldsite.  'I'lii'  |i(>IiIj1<'s  arc  well  inmiclfil  in 
iriDst  cases.  ('I'liis  conjjIoiiK'iate  is  also  I('|€mi<'i I  to  on  |iaj;('  47). 
Suci'ccdinj;  this  coiijiloiucrate,  fclsite  occurs,  uiili  intercalated 
licds.  whose  ;i|i|)cararic(' si;};i;('sts  a  d('ri\ation  froni  volcanic  :isli- 
flows  like  those  refei-rcd  to  aliove.  A  thin  section  ot'  one  <it'  the.-ie 
ashy  lookilifi  rocks,  which  consisted  of  alternate  pitik  and  dark 
<;iiy  Layers,  was  examined  under  the  ini<-rosco|ie,  'j'he  pink 
iiaiids  were  found  to  lie  (•iinipose<l  of  luicrocline,  with  a  >iii.aller 
amount  of  ipiart/.  formitif;  a  lino-grained  asjiregate.  The  d.aikor 
hands  were  foiuid  to  lie  identical  in  character  with  the  pink  hands, 
hul  to  Clint  ;n  II  numerous,  lit  tleiirej;ular-sliaped  liornlilendeiiidi\iilu- 
;il>,  and  little  skeleton  .My-tals  of  epidote.  which  Jjives  to  these 
liand>  their  darker  colour.  The  roid-;  also  contained  oi-ca>ioii,al 
larjie  i^rains  of  black  iron  ore,  with  a  few  little  i;ranule>  of  ~plieiie. 
and  a  W-w  '^l^nn^  of  a  I'homliohedral  carlionate.  This  ro(d<  is 
therefore  clo.sely  relateil  tu  the  feldsites  in  this  part  of  the  town- 
ship of  l^ake,  which,  as  has  lieen  pointed  out,  are  of  .dhanic 
origin. 

I'li.rloii  init)i\  liil  ."),  i-(inn  ssliiii  \'  tiit'l  \\  i>j  Liitlmrnrth.  The 
country  roids  is  a  line-grained  reddish  gneiss,  iiiterstratitied  with  a 
-iiiall  hand  of  cr\'stalliiie  limestone.  There  are  alMi  maii>'  small 
ampliiliolitic  liatids.  'I'lie  ore  is  a  magnetite.  The  ore  liody  confiirm>. 
ti'  the  structure  of  the  gneiss,  which  is  to  the  ea>t  of  luiit  li  wit  li  an 
ea>terl\  dip.  hut  is  irregular  in  wimh.  in  one  of  the  main  open- 
ings it  Was  as  much  as  :!.">  feet  acros-..  This,  however,  is  not  ail 
iron  ore.  liut  consists  largely  of  \ariou>  dark  iron-liearing  silicates 
— garnet,  pyro.xeiie.  etc..  with  which  the  magnetite  is  mingled.  The 
ore  is  |)iactically  free  from  pyrite.  The  ore  liody  is  cut  liy  many 
R'ticulatiiig  veins,  holding  calcite,  iiuart/.  ortliocla.<e.  .scapolite. 
(lyro.xene,  and  other  minerals.  .\  \cr\  coiisideralile  amount  of 
Work  li.as  lieeii  done  on  this  deposit  and  a  large  amount  of  ore 
ship|ied  from  it . 

Mil  I/O.  Inlx  _'.  :l,  ((/((/  4.rii>inxsii)n  \  \,iniil  Inls  1  1  (/(/(/  \'J.i-iiiiri  fusion 
I  .\.  -  One  of  1  he  most  iniportant  deposits  of  m.agnetite  \et  dex'el- 
oped  ill  this  region  occurs  on  lots  2.  .'!.  and  4.  cuncessioii  \  I ,  and  on 
lots  11  ;iiid  IJ.  concession  i.\.  of  I  he  inwnship  of  Mayo,  Sofaras 
developments  .ijluw  to  judge,  there  are  four  dist'iict  hodies  of 
magnetite  of  large  si/.e.  mi  all  of  which  a  coiisideralile  .imoiint  of 
"iirk  h.'is  lieeii  done.  These  Imdies  all  occur  in  the  area  of  amplii- 
liiilite.  u  liicli  (KM'iipie.-  the  ea.-Iein  part  of  1  >iiiigannon  township, and 
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tllClK.rlhwr^tfin   pall   nl    A|;,V,,.     Tll<'\    J,V  .il-l;;l|;ilc.,|   M--|MTli\,.h     ,.,s 

liiiii.'s  \.,.  1.  Nn.  .'.  \"o.  :;.  .m.i  N,,.  1.  .,11.1  :,!•(.  111,.  |,r,,j„.if,  ..fih,. 
.Miii('r:il   IJaii^c  li.ni   Milium  (  .  .iii|>.iii\  , 

X".    1    Wa^  niio|||,.||i\    r.-illcl    ll,,.  CliiM,.   iiiilic,   .■iri.l    |>   Mlll.ilr.l   ..,1 

lot  11,  .•i.ncoMnn  IX  ,,1  May,,.  'riii>  ua- t  he  lii-.-l  ,  .f  1 1,,..,.  I  „  „ii,.. 
"f  iiiai;li..ntc  ,,li   ulii,';   u,,ik   «a~  .|,,ii,..  an, I  >c\cral   liiiii,|r,-,i   i,,„- 

"'  ." I  '"■''  liiiVf  I'f'cii  , Mia, -lei  tV,,iii  tu.i  iificii  ,ut,..      Til,.  a\,.|am' 

■  •oiitciitsi.fTlK.  ,,r,.  Ill  iii,.|aili,-  ir,,n  is  li,.|-,.  i  al  li..r  1,,u«m'  ihaii  in  ih,. 
I""lli'-  ,,r  X,,.^.  _'.  :;.  an, I  I  iiiiri».s,  l„.in;;  liiL;li,.r  m  -iln-a  ali.i  .al.-il... 
Imii  It  IS  r,.|uaiLal,i\  l,,w  in  sulphur  an, I  |,li,,^|iii,.i-us.  an.!  a^  rh,. 
i'(>iii|);iliviiit."ii,is  I,,  install  a  ina-iicti,-  ,.,,ii,.|.|it  rat  iiii;-  |,lanf.ii  |, 
(•\p(M-ti.,|  ijiat  it  vill,  in  the  ni-ii- tiilui-c.  I,(.,.,,nic  a  lar;;c  |,i,,.|ii,.,.i . 

At    X,,.  L'  nun,..  u|ii,-|i  i-  ~ituai,.,|  .,n  inl   J.  , (.(...-^ii.n  \  I    ,,| 

Mav,,.  ,.|  l,,ni:  ,,i„.||  cut  r,.\<.al-.  :.  I..„|y  ,,|  niaiinctit,..  il,,.  ■.v.ilN  ,,i 
wliicli  arc  ii,,t  well  ,|(.(iiic,l. 

riic  ,uc  1-  ,-i,ar~i.|v  i;r,.inul,ar.  aid  tlii.  ,|..|i,.-it  ,.,,ntaiii-  i ki.t> 

an,]  scams  ,,f  a  iii.i'-u'rainc,!  i;rcciisi,,iic.  uhicli  in  jilai'c-  a-uincs 
the  appearance  ,,l'  a  chhn-in,-  .M-liist.  (■,,nip..ir;iti vcl v  iittl,.  u,,rk 
has  lici'ii  .|,,iic  at  I  his  pl:i,-c.  ami  ,icvi.|,,pniciil~  arc  .-if  pr,.~,.nt  l„.inu- 
(•(im.ciiir..itc,l  iin  mines  .X,,s.  :;  ami  I. 

\\  ,irl<iiii;s  .X,i.  :!  are  sitiiatcl  ne,.ii  tlii.  \\,.st  line  ,,1'  lut  :;.  ,-,,n- 
cessiDM  \'].  ami  the  ,|ep,,sit  is  scparalcl  lr,,in  X,..  L'  l,y  ,,iil\  a  ,-,1111- 
p.arativclv  narr.iw  -nip  ,,|  c,,iintry  r,„.k.  Th,.  ,,re  i~  h,.|,.  i.-,ih,.r 
'litTcivnt  in  tcMur...  It  is  in,,re  frialil,.  than  thai  ,,1  tli,.  ,,th,.r  .1,.- 
piisits.  1,111  is  \..iy  live  lr,,m  (lel(.|(.ri,,iis  ,.|..|iieiits.  A  I'ah  \  ,|rill 
lioic  was  put  ,l,,\vii  ,,n  this  ,lcp,,,Mi  t,,  ,a  ,|,.pth  ,,|  Kit)  li.ct.  all  in 
Ko,„l  m,.|,t;nctite.  A  |,.||o,.  ,,uantit\  ,,t  ,,r,.  has  hceii.  ami  i^ii,,\v 
iM.iii.u:  -hippe.l  lr,,in  th.'s..  \\,,rkiniis.  .-ill  u{  ulii,-|i  vv  as  ,.\tiactc,; 
Irmii  an  ,,pcn  I'lit. 

Mine  X,i.  1  is  l,i|.;ii|.,i  ,,n  tlu-  eastern  l„,n,  ,|ary  ,,|'  |,,t  ),  ,-,,n- 
eessmii  \'l  ami  .'ip,  ars  1,,  l,e  ,in  the  -.aiiie  st  rik,' as  \,i.  :;Ii,h|\  .  th,. 
l"iij,'er  a.\is  ,,f  l„,ih  ,|,.p,,-.its  l„.iii.;  ,,n  the  -am.,  straight  Iin,.,  In 
thecascf  X.i.  4.  th,.  l',„,i-\vall  is  l.,.tle:  ,l..fiiie,|  th.-min  :in\  .,|th,. 
other  three  ,lep,,sitv  ..iml  ,.,,nsists  l,.|ri;ely  ,,t' c,.||cai,.,,u-  i,"k.  u  Im'h 
may  l,e  a  phase  ,.l'  the  aiiiphih,ilit(..  Th,.  ,,i-c  |.,„|v  strike-  appi,,\- 
imatel\  northeast  ..iii,!  s,iuth\V(.-t.  ..iml  .lips  t,,  the-,, nth.  I'nmi.a 
lolii;  ,,pcii  ,.ut  !.•)()  IcPt  l,v  .-.(I  r,.,.t  ui,|...  :in,l  li,i\  inj;  :i  la,-,  ,.i  M)  i,, 
.')()  Icet.  ,,rc  i-  l.<.in<;-e\tra,.t,.,|  ami  shippi.,l.  In  the  upper  l„.n,.hc- 
ol  thcs,.  \v,,rkin,irs  the  inaf;iietite  1-  -,,ine\vli:it  iiii\,.,l  uuh  |,„.k 
matter.  111., -tl\'  .■!  j;reeiiish  ,li,iritii-.  line-jriaiticil  i,„.k.  I.iit  in.l,.pih, 
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this  MilMiixniic  (lisappcais,  .unl  the  Imttdiii  of  tlic  [lit  .slmws  piuc 
coiiip.-H'l  (ire.     'riiis  iciiiark  al>'i  applies  tn  wdikiiin  No.  .'!. 

\  riiic  drill  liDJe  was  put  (l()>vii  dii  \ii.  4  deposit  to  a  deiitli  of 
I  4^  leer,  all  in  soli. I  ore.  At  this  depth,  the  Lit  of  the  drill  liroke, 
and  the  hole  vvasaliaiidorieil  liefore  reacdiiii;;  the  door-  of  t  he  deposit. 

< 'oiii|iaratively  little  deielopineiit  udrk  has  Keen  done  oti  aii\' 
of  the  deposits.  Iieyonci  putting-  douii  the  two  ilrill  holi's  incn- 
t.i.iiied  aliove.  ISut  plans  are  now  laid  out  to  keep  development 
Work  ufll  alii'ad  of  niininj;.  and  a  shaft  is  beini;  sunkfrointhidiottoin 

of  the  open    cut    .1'     \o.   4.       ''i'hi<  three  ( ipartnieiii     shaft     i.s 

now  down  7")  feet  on  the  nyi-  !>o  ly,  ilippini;  at  an  ansrie  of  ()7^. 
I'loni  the  .'>()  fool  le\cl  it  will  be  sunk  \-eilically.  as  at  this  deptli 
the  oi-e  has  less  dip  than  near  the  surfai-e.  .\t  a  depth  of  .">()  feet  a 
station  has  lieeti  cut,  and  levels  areiliiven  west  2")  feet  and  east  20 
leot.  .\t  No  :!  a  shaft  has  heiMi  sunk  L'o  feet,  at  a  point  liet ween 
two  lenses  of  ore.  the  intention  lieiiu;  to  hoist  from  iioth  bodies 
through  the  one  shaft. 

'-■■  -^.'riK*  minim:  plant  of  the  .Mitieral  H.-uiire  Iron  Minin^;  Company, 
of  which  .Mr.  H.  ('.  I'arnuin  is  <;eneral  nuiiia^er.  consists  in  the 
main  of  two  lioilers  of  ,S{|  horse  power  each,  seven  steam  drills, 
hoisting  machinery,  .-ind  a  la:'j;<'  sxfatory  crusher  of  .a  capacitv  of 
1,(100  tons  a  dav.  It  is  the  intention  of  the  coinpan\-  to  shortly 
iii.stall  a  majitietic  concentratiiisr  plant,  and  hriiiuetiinj;'  machinery, 
which  will  eii.alili  th.rn  to  treat  the  poorer  ore  which  is  now  ac- 
ciimul.-itiiiK  on  t  i      dumps  ami  u.sed  for  ballast  on  t  he  r;iilwa\-. 

The  followiim;  analyses  of  ore  wimc  furni-heil  by  the  .Mineral 
Hanire  Iron  .Minins;  ('omp;m\-.  They  are  anal\-.M's  of  ten  car  lots 
each.  >liipped  to  the  .Midland  furnace  in  .Maw  .bine,  .and  .luh  .  I!t07. 

Met.allic  iron .")S.v!  .■)7-l'!  .■)4-4:) 

Phosphorus .()l(i  .()2  .(jls 

Sulphur ■()()•_>  .(|.-).S  .001 

The  oic  contaiirs  no  titanium. 

The  mines  are  connected  with  the  Cetitral  ()utario  railway 
by  ,1  line  li\-e  miles  him;,  o|)erate(l  liy  the  Hessemer  .old  Harrys 
H:iy  i.ailwax.  This  line  will  be  extended  to  the  Childs  or  .Vo.  1 
'nine  at  an  e.arly  ilate.  The  minini;  camp,  which  is  called  Messe- 
mer.  i-  fast  ilexelopinu;  into  .a  pei'm.aiii'tit  iniiu-trial  -cttlemetit. 

'  .S'ViMilcciith  l!c|i.  Hur.  of  .\IiiM'<.  Oiii.  |,.  s7 
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Mn,<lrn.lol  ll.ru>,ns.:o„  |,    -The  ,-.,u„liv   m.-k   h,.,,,  j..  ,.,v- 
st;,lliiic  limestone  iiitenstratilie,!  witli   well   l,;in.le,|  u'neix.  miiImm" 
\.  jr,     K.   „i,|,  at,    e-.sterly    dip    ;,t     a     rather    lush    an-le    an.? 
ass,,e,ate.|      will,      eoai'se     pen-. at  He.         The    ,„e,     whi,'!,     ,„■,.,„■< 
"'  "   '"•''   "'■    !'■"-    ill     '111'    KiK'i.--    aii.l    hi„e>t..i,e     i.     .ee.i     near 
the  .Ki.le  of  the   lake.       If   j,    ,.xp„s,.,i    f„,    a    |e„j:lh    of    :...-,    ,,„.,'., 
anW     ha.-    a     w„lth    of     III    paee.~.    altho,,.;,,    the    haiii^ini:    Wall    is 
'Iritted  .-o  thai    the    width    M.a.V    l,e   .s||j;hllv    -re.ale,-.        The  strike 
wo,iM  earry  the  ore  l,o,|y  „n,|or  the  l:,k<.  in  one  .iireetioi,   ai„l  int'n 
a  swamp  ,i,  the  other.       \s  in  il,e  ,  ...s,.  ,,f  ,„|„.,-  iron  ores  ,„  this 
.listriet.  there  is   present    a   verv  .■o„s„|eral,|,.   prop,,rtion   of  .lark 
tern.-ino.is  sihcat....   whieli  are  s, ,  arr.aMsed   as  to  irive  •,  t„ore  or 
l.-ss  .h.^tinet  foliation  to  the  rork.     The  I,.,,,;..  pr.,poriion  of  the-,. 
Kivatly  reiluees  the  percentage  .,f  iron  in  the  ore.     'j-his  ,„e  u-,- 
t.'sf-l  foi  titanium  l,y   Mr.   H„wanl  in  the  lal.  .rat.,rie,-  of  \(r(;',|| 
(  inwrsitv,  an.l  was   found    to   l,e   fr....   fro,,,   this  element       Iron 
"re.  Mali'd  to  he  Iron,  thi>  >,anie  lot    aiel  eon, •, -ion.   w.-,s  analy- 
»^'i  !.\    1',-of.  (•hap,nan.  .and   humd   lo  r,,ntain  2r,-r,l   per  eent  of 
litanic  ai'i(!. 

.\iiother  dep,,sii  .-imilar  lo  iha,  ,|e,-.eril.e,|  al.ove.  ;ii,d  of  ahoiii 
the  same  dim..nsions.    is    n.porl,.d    ,,,    ,,eeur   in    the    adjaeem    1,„ 
nnnilier)2. 

Mn„,„o,</l,.  lot  ;i(i.  ,■„,,.,■,,«;„„  |;i..  .'n,(.  „,p  ,„,,.,,  j^  ,,|.^,.|^ 
'•rystalhne.  l,i;;l,|y  .-leavaMe.  Th..  -,.„nnd  is  undevelope,!  Imt 
samples  taken  from  a  trial  pi,  show  7o;,  ,„.r  rent  i,-oi,,  with 
rock  ,,,atter  undei-  :!  pei-  cent. 

V,rt,„ia  wnn  .  /<-/  :.>(l.  rni,a  x^un,  I.  S„.,n-,hw .  Thks  .lepo.sit  of 
ina-nelile    has    iM'en    worked    quite    e.\ten~i velv,    a    co.i.sideraMe 

"'"""""    "'■   "!'■  '"■•■  li-'N-iii.!?   n    shipi„.,l.      Tlie   ore   cntain's    a 

■■■■illH'r    lai-.-    admixture    of    dark    iroii-hearin-  silical.-.  and  ha- 
a  not  incon.si,leral.lea,noui,l  of  pyrrhotite  .scattered  tl,n,u.rh  it. 

The  woi-kiiifrs.  when  visited  in  iSfKi,  consi.st..,|  of  a  trench  Md 
li'H  Inng.  ami  ,.  .,ut  l(i  feet  wi,|e.  opened  up  on  the  iron  ore  hed. 
Ihe  ore  bed  lie,,  in  c-y.stalline  limestoiu..  which  has  interstratiHe.l 
with  It  occasi,,nal  Miinss  of  j;reen  pyroxene  ro,d..  red  jrainot  rock, 
an.l  xnei.ss.     The  ,,i-e  l„,dy  c.nforms  to  the  strike.,!  the  limo,s|,,„e. 
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Siiuinlun.  I„l^  L>.-,,  Jii,  „,»/  _.;  ,  „,,,,,,>,„  IN.  -.\>;,,  ||,,u|aM.l 
-latiMN  ,,„  III,.  In.M.lal,..  liarii-n.li  :,n.i  Ottawa  railuav  ai.-  ~,.\,.|al 
"ni,To|,>  ,,f  i„a,!in..|ir,..'  Tlir  ..,■.■  ,-  ,,„  hi;;!,  fj,,,uii.l  .,n-,- 
'""'^'"«  ''"■  '■.■iilu;,\.  an.l  \ci\  ,-Mti\(.iiiri,tlv  >itu;itc.|  1.,,  ,,,11,- 
"'~  ''>■  "iii'i''l-  niii  mi,,  il„.  Iiiil-,(|c.  Tlie  .1o|h,,ii  .,t  i|„. 
ileulaml  mil,...  lot  _>.;.  !„.,  ai  ih,.  ronia.'t  ,,f  a  iM.iiiM,.,i,||r^ 
Uii.'is-  .••n.i  a  iiaiT.oA  i.aii.i  of  Iii,i,.,tuii,..  Thf  },'i:ci><  pi.-,.|ii.  |iii|,. 
''•■""I"'~-  '""  '!"■  inirn,.M-M|M.  ivvcal-  il„.  ..flVcr.  m  ,..„i-Mi.|  aMr 
rni>liiiij;.  'l'lirtrM>|,ari-  Hill, -li  . hat Icrci  aM,i  altcir.l  |,,„  :,|„,|il,.. 
'I'lii-  MT,,ii.|an  -.,a|.,,||tc  an, I  I,,  ,riiM,.|i,|,.  .-..nstit  Ulr  iirailv  1 1,.. 
ciitiiv  nick.  S,,ii,P  mica  i.>  pro.. tit.  and  litaiiit..  i>  |.|..ii1iimI.  Ai 
:i  <iistanc(.  ,,|  -<  viTal  liuii,lr<.(|  .\  a|•,|^  liulii  tli(.  Iiilllc.  aii,i;il,.  I.ct.ii,,,.- 
'i"'i''  :,l'UM,la!it  than  h,iiiil.|<.n,l(..  and  lli..  ■■  .-k  ;,  L;al.l.r,,i,-. 
Th..  hnii.>l,,n..  is  tin,.  ,-nMaliin,..  and  ciiiTios  ^rapiut,..  ^iiall  mm|,.> 
of  |ihl.,j;o|iit,..  an, I  iMin.-h..^  ,.|  silicates.  (•hi..ll\-  li.  .inM.-i.,;,..  'Jh,. 
<'i<  1-  a  fiii(-,main<.d  inami..tit,.,  ,,iiil,.  i,ynt,,ii>  m-a,  ih,.  siiria,-,., 
I'lM  li(.<-,,nuiii;  alniii~l  tivc  tV,,ni  pyiiti.  witli  ,i,.hil^  Ti,,.  !,,||,,u  mi; 
anal\  >(.,<  ha\  i.  li,.,'!!  yivcn  : 
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Tlio  fii>i  analysis  was  made  hy  I'ml.  Chainnaii  fi,,ni  a  -ampl.. 
t;i!svn  al  a  '(..ptli  ,,1  M  f,.,.|.  The  (ith(.|-s  w,.rc  ma,i,.  l,v  ,-h,.mi-.ts 
"I  ilitt(.|(.|i!  III. II  w,iiks  in  rittshuri;. 

\\(.ik  wa>  l.,.i;iin  in  ]s.S0.  and  in  Issi  ai„l  '  ssl'  l.-Viii  t,,ii> 
Ufiv  ^hi|.|M.,i,  W,uk  uas  111  projjivss  in  Ivmi.  an.  ,  .iialt  \1  l.-.i 
l..\-  -'4  iVct  ha. I  Im.(.|i  Slink  to  :i  dojitii  ,,f  7.-,  f,.,.|.  \  |„„h  ,,|  ,,,,. 
was  r,.m,>v,.,|.  (m  ivv\  \nu'^  and  :!.->  tVct  uld...  and  cxK.ii.hnL;  li.im 
rh,.  :.>.-)  h„,t  |,.v,.l  1,1  th..  .-)()  foot  lpv,.|.  Iiut  II,,  uall  wa.-  i.|„-,„ii,i,.|,.,j 
ilillilij;  il^  i|.|i],i\  al. 

/ni/f,r,iil  IN, III.  SiiiH'iioii.  lot  ;'.:;,  <■-//,, v. v.w.,/,  \      -lin,   ,,|„.|i- 

iliK  is  situat..,!  ,,n  th..  n,,rth  si, I.,  of  thr  l|-,.i|,L-il...  Man, -r,. 11  an, I 
Ottawa  railwax.  ch,,-..  l,y  the  lia,.k  an.l  .ji,>t  ..a.-t  ,,f  !|,,n,lal.. 
>tatiiin. 

'  Trail".  Am    In-i    \lii,.  lai;.  .  .,,1^    |,   ;j;{ 
■Trans.  Am.  Iiisi.  Min,  laijr.,  .\\i.\,  p.  .■i7.;. 
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'I'lic  nil'  IhhIv  tiiriiis  ;i  iiil!;f  uliiili,  alt  lioiii;li  -.liiT'iUMilcil  li\ 
iliilt  must  dci-ui' at.  Ill'  very  ticif  the  I'mitait  "(  tlic  liiiic>tinif 
nitli  the  t;i;iiiit('-j;ii<'i-s((t'  tlic  ( llaiiiiir^ati  liat liiilit li.  The  material 
lakrn  oill  as  me  i>  mmpnsiMl  r~si'iitlallv  nf  iilKinc  .■iinl  allj;ite. 
with  .-1  ■■iiiallcr  amount  ol'  liciiiiMi'inlc  .unl  a  litlli' mt  Imrlasc  fclil- 
■■|i,ir,  -hiivviiij;  pcitliitif  iiitciiiniu  tli-.  (dily  a  \civ  tew  jrraiiis  nt' 
iruii  Mil'  iici-iii-  srattiMcil  tliiiMii;li  thi'  nick.  'I'lic  rnrk  i-  tliii> 
ii',ill\  all  u|i\iiic  |iyii).\cnit(,'.  aliil  riol .  |in)|)<Tly  -jicakiiii;.  .iii  ii'uii 
"ir  at  all.  It  |iiissc.-.s('s  a  fnliaK'ij  st  iiirluic.  .-til  kitii;  a|)|irii.\itiiately 
parallel  'n  the  lailrna  I.  atiil  iliiipiiiu  in  a  .suutherly  diiertinii  at 
all  angle  of  alioilt  ;>")  iieuiee>,  'I'lieie  is  a  laim'  I'oily  ol'  the  roi-k 
e.\po-ei|.  a  I'onsiileralile  amount  ti.iw  heiiif;  leaily  to  .sliiji.  .ami  it 
is  stateil  th.il  a  lai};e  amount  was  >liippeil  when  the  liiiiie  was  in 
operation. 

.s'/.  Chiiiii  X  inliii .  This  is  situateil  on  lot  111,  concession  X  I  ot 
'I'luior  lowii-hip.  aliiiut  live  miles  north  of  .Millliiiil<;e  station  on 
the  Central  (Jtitario  railwax  .  This  iiiiiie  was  opeiieil  several 
years  afro,  .and  a  i;oim|  deal  of  ore  has  lieen  e.\.ti:ictei|  from  thi.s 
deposit.  It  is  a  rich  magnetite,  ruiiiiiiij;  as  liif^li  as  (iO  pei- cent 
metallic  iron;  it  contains  only  traces  of  idiosphoius.  Imt  runs 
rather  hij^li  in  sulphur,  some  shipments  lia\inj;  shown  a  leiior  of 
one  per  cent  of  this  elemeiii.  The  follnwinj;  notes  are  extracted 
from  a  report  pulilislu'd  in  the  annual  report  of  tiie  ( )ntario  Hureaii 
of  .Mines  for   iOOO. 

■■The  ore  i.s  iiiafinetite  with  more  or  less  i-alcite.  occurriiif^  in 
an  apparently  well  defined  vein  having  a  strike  north  4o° 
west,  lying  lietween  dioritic  wall-rocks.  The  vein  evidently  oc- 
cupies a  position  along  a  fault  plane,  with  which  is  associated  an 
intrusion  of  a  dark,  lin(>-grainec|.  Iiasic.  \-olc;iiiic  rock.  There 
has  lieon  movement  of  the  walls  siiliseijueiiT  to  the  original  ore 
filling,  followeil  liy  deposition  of  calcite.  This  was  shown  li\'  the 
crushed   and   liroken   horiililende  crystals  healed   liy  calcite." 

The  working  consist  of  a  long  ojicn  cut  some  VM)  feet  in  length, 
and  several  sli.allow  pits.  The  mine  lias  not  heeii  operateil  since- 
l!M):i. 

7  udiir.  Idtn  (i.  7,  iiikI  S.  (iinroisi'in,  .\1\.  '  ('hapmaii  descriiies 
this  as  a  magnetic  ore  of  high  grade.  "The  e.xposeil  ore  rises  in 
a  series  of  ledges  from  the  level  of  the  ground  to  a  height  of  from 
l.">n  to   1,S()  feet,  and  e.\tends  o\-er  a  space  of  at   least    l.OOd  feet 
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»'  l.-nml,  l.v  l(«l  |,.,,.t  m  l,„.u.ltl,.  It  „  ,1,,,-.  ,„  :,||  |,r,,l,:,i„|Mv. 
MM  ..n,„„H.U~  Mi:,>.s  or  sU.rk.  tl...  |„„t.,,|,  :,Im,v,.  ;;n,iU,.|  .,|,,M,. 
iiiclii.liiii;  hiaii.v  Ili.ius;in.|  U<u^  -I  oiv.  •||„.  ,„,.  i,^,.|f  ,,  ,.,„,,. 
imnitlvHv  ^nfi.  :,i.,|  ..f.-i  fii„.  -laMilir.r.  ,,„„■,..„■  |,..>  |„,iou-,  h-x,,,,,.. 
Till.  atial\>i«  -liuws  (•,:!•:!()  per  ,-..|,i  inctal  u  Mi  ti.laj  :,l,-,.|„-,.  ,,i 
tilMtimin.  an.]  trafcs  ,,i,|y  (,r  pli,,>|,iM,ni-  an.l  .iili.l,iir.  1;  i.>  ,„,.■ 
'.I  llii'  lili.-.t  ,:)-c^iti  this  seen, ,11  ,,|  (  »i,tan.,  •fl,,.  ,  i,., ,,,,  s,..|  loc'k- 
inattn-  (S-lit,  per  ,-,.iil  in  my  .-.aiii|>l.-i  Mr.|,|,..|.  MJii'a  .'i-J-J,  U,,,,- 
I  -O:!.  Mia-u.Ma,  el.-.  (I,y  .littVrciico),  MM.  11,..  ,|,.,,(.<it  i~  kriMwi, 
;i>    lii<.    |-!iijily    iiiiiic.  " 

•/■,«/,„■  /„/  ]s,,u„ns.„.>,  Will.  '  A  ImmIv  ,,f  v,.rx  -u, „.,„„■ 
niaKiiftH-  ,,iv  Is  •■,.x[H,sfMl  in  tli..  f,.,ni  of  a  l>rok,.ri  ,-uiv..  or  -,.|,ii- 
'•iivlralo,,-  t|i,.,>asl,.rti  fa.  ^.  of  a  souiculiat  a'. nipt  ri.li;,.  or  slop.. 
"V..rai..iitrtliofalM.ut  1 ,  J(i(l  f,...i .  i.iit  it  ..an  I,.,  t  r.-,....|inu,.|i  l,..x  on.l 
that  .Iis,a, .,.,..  AImmii  ,-,(iu  f,.,.,  ,,,  ,|„.  s,,utli  ..|  this  ..xpoMu-..  a 
I'lt-..  inass,,f  sittuJar.if...  pi-.-KaMy  an  ..\t..|isi,,i,  of  ,1,..  ih.nn  l,o,|v, 
••■.tn,.st..tli..s„rfa..,..  Il..r..  ati.I  thcr..  a  l..u^p..,.ks  ainl  thin  ..truisrs 
of  ivvrilcs  aio  visiM...  l,ut  the  ..ro  .iti  th..  uhol..  w  ,,f  mor,.  tl,:m 
•■ivr.raK..  .|iiality.  In  the  sample  taken  lor  atialv-i.  th..  ,n„,ut,t 
"I  ni..talii<.  ir,,n  ..,|„ail,.,|  <is.|(i  p,.r  ,..,n;.  h,  ,,,|„,,  ,an,|.|.-. 
sul.-...,|U..n||y  ,.xaniii,...j.  it  averaire.l  (Iti  p,.r  ....„!.  ■rl„.  int,.rini.\...| 
n>..k-inatter  is  e-.<.niiallv  |,yn,xeni,..  uith  wry  Intl.-  fr.-..  MJi.-a. 
;iii.l  th..r..  is  no  tra.-..  of  titanium  in  the  or...  Th..  ,l..p.p.-if  i-  known 
••is  fh..   Uaker  or   Hoi-..slio(.   mine." 

•/■'/./'/-■.  inh  ,-.(i  ,/»,/  .-,7.  On  |oi>  oti  aii.l  .-.7  u.-st  ,,i  11,,-tinn- 
i-oail.  Til. lor  town  nip.  -..m..  u.nk  ha-  l...en  don.,  on  a  .l..p.,Ml  of 
maf;n..tile.  wln,.|i  o,-,-,,rs  at  th..  w..-teri:  ..lal  ol  th..  jot-  n.'nr  tli.. 
l"'Uii.lar.\  liii..  I,..tu....n  th..  township-  of  i.ak..  ami  Tmjor  Th.. 
.lep.i-it  ,M.,.|ii-  ,11  an  i!rn..o,is  rock.  pr.,l.al,|\  a  .Imrit...  ami  !ia-  no 
w..||  .l..hn..,i  wall-.,  hut  s..,.nis  to  ,irr..„luallv  n,..!-..  into  -  h.-  ..oimirv 
i<"-k.  ■I'll.,  main  workings  ,.,,iih-i  of  an  opei,  pit  .-,„i„.  ihirf,- 
te.'t  loiiu.  Iitt....n  feet  ui.l...  uith  a  la.-.,  of  .ome  t..n  to  tw..|v..  i,.,.t 
In^rh.  ,\  ...lupl,.  ,,f  ..ai  ioa.ls  hav  l,e,.n  -hippM.  I,„t  th..  ■.vo,|, 
'hill*.  I-  i,ot  -iithi-ient  t.i  iri\-,.  a  !ro'>il  flea  a-  to  th..  ..\'..nt  of 
th..  i|,.p..,.-it.  Theoreis-ahl  to  he  .■.,n,,,arativ..ly  fr....  from  -ulp'mr 
ami   phosphorus,   hut    ratli..r  lii,i;li   in    titaniiiiii. 

Wol'a^ton.  Cxhi/l.  -  This  .leposit  forms  pait  ,,f  tii,.  lime-ime 
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the  tow  n-lii|i.  Kut  wlili'h  i-  licit-  |iii-:il|\  ciini-lii-'l  ill  iimh.  |inil.al,|\- 
liy  I  me  111  (illii'i-  •.!  the  iKiicuiH  iiit  ni'h'ii-  wliicli  |pi'rii'tr,iti'  I  lie  »i'iics 
ill  the  irmiiiMliMii  ii  iiiity.  'I'lic  uic  ln„|\  I-  imii  f  liiipiiirh  \<\  liuiiici-- 
1111-  diki'-  o|  the  a--"i'i;itC(i  iihI  -\ciiitc.  'I'lic  ore  ilc|  ii  i«il  li:i>  ii 
-itrc-ikcil  oi  -Iralilicrl  ;i|)|icai:incc  [iMlallcl  tn  it-  -lilkc.  uliii'li  cci- 
iiici'li-  uilli  llif  -trikc  111'  the  nimitry  mck.  ■itnl  li:i-  at  tln'  main 
uorkili;:-  a  ui'ltli  ul'  aliciiit  -i\ly  Ici't.  Tlicrc  an-.  Imucvcr.  citliri' 
siiialli-i  '■II-  linilic-  in  ailiiitioii  til  tlii-  main  ntic.  'I'lic  strcakcil 
i-liaiaiii-i  111  the  me  limiy  i-  |)iiii|iicci|  lix  the  xariatmii  iii  idativc 
amiiiliit  lit  till-  i-iiii-fitMC>lit  miri<-ial-  )iicsciil .  'I'lic  ulmlc  oiitcinji 
V    itlici-  til  a    \ci\    iii-t\'  ciiliilli. 

\  -ciic-  ill'  -|ic(-imciis.  ri-iHc-ciitii;^  the  \aliii\l>  Val'ictic-  ut' 
iiii-k  iiim|iiiM-ii  ill  I  lie  lire  liiiil\,  were  culleetcil  ami  cxamiiicil 
mii-rii-(-.i[iirally.  'I'liey  were  I'liuml  tn  (-uiisif^t  iif  tlio  fnlluwiiij; 
milieial-:  liiaijlietite.  |iyiite.  |iyrrliiitile.  |iyrii\eiie.  Iiiinili|ciii|e. 
ami  i-.-ii'itc.  I'late-  ul'  l.jai-k  mica  are  ai-u  sntiu'time-  tuuml  in  I  he 
lire. 

A-  ha-  liccii  iiientiiiiieil,  the  i-  limly  \arie-  (-iin-iilerali|\  in 
character  in  the  ilitTereiit  -treak-.  'i'liuse  riclie-t  in  iriiii,  which 
ciiii-titnie  the  me  |irii|ier.  are  t'liuiiil  mi  cxamiliatiun  to  lie  maii(> 
ii|i  aliiiust  <'\chisiv('iy  lit  irmi  mr-  ami  pyiuxenc.  (ttiier  streaks 
ale  ciim|iii-ei|  nl'  |iyrii\ciie,  with  little  or  tin  a>-iiciat('il  ii-oti  ore, 
uhile  111  utlier-  ajiaiii  the  hmnlilemle  |ire|iiinilerate<  |)ractically 
til  the  e\"iiisi(iii  iif  all  nther  minerals.  The  |iyrii,\ene  i-  a  pale 
;;reen  aiij;ite.  liicall\'  liecmniiis;  sumew  hat  richer  in  irmi.  ami  takiiiix 
111!  a  ilee[ier  i;reen  coluur.  In  the  same  wa\'  the  liurnlileml"  i--  fo;- 
the  iiiii-t  part  pnnr  in  irmi.  Iiein.!i  lij^ht  ^reen  in  ciiluiir  uhi-n  seen 
in  liaml  -ectimis.  aii'i  alinnst  cnluurle-^  as  it  appeals  in  thin 
sectimi-. 

.\>-iii-iatei|  with  tlic-e  liamlpii  varieties  ul'  iron  nre.  pxfu.xeliite. 
ami  amphiliiilite.  then-  arc  nccasimial  liatlils  uf  iime-tmic.  espei-iallv 
tiiuani  till-  Hurt  hern  limit  uf  the  il<>|iiisit.  Tlit-  m-e  limly  was  wurk- 
ed  ill  all  upen  cut.  .-ind  liv  thi-ee  -halts  m-  steep  iiicliiio.s  which  ap- 
parently I'liUnucil  the  ilip  111'  the  ilepiisit.  which.  I'lillnwinn  the 
jieiieral  altitiiili;  ot'  the  i-iiuiitr\  ruck,  wa-  sijiithcrl\-  at  an  aiiiilc  ut 
prulialily    almut    70°. 

in  aililitimi  to  lieiiii;  rcmlereil  iinpnre  liy  the  prcM-me  uf 
pyio.xene  ami  hoi-tililemle.  the  ure  cutitailis  a  very  consiileralili! 
aiic'iint  of  pyrite.  irrej;iilarl\  ilis-emiiiateil  thrmiirh  it.  so  that 
whiie.  liy  careful   -.irtini;.  m-e   iiiav   he  olitaiiipil  almost  fi-ee  frum 
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•"'"''""■   '■l-"l"'l"   III-   M,||.|„.|,..   :,,.■    ^.■n    :,l.,|,„|,„t     „ ,   Miurl,    «, , 
'I'^'l   niaiiv   .,1  tl„.  I,|,„.k-,M  th..  ,l,„n|.  [„!.■  h.-.v.-  ,ii  t  h.- .■,„„«.•,. I  a 

l.-w      .•ai-l,.     ..,„..  r,,i„!,|..!>.|\    ,|i.|„h.     :,..       ihi.Mi^rl,   ,1 M,|all..li 

"I    tlii>   imiicial. 

Similar  I.M-ai  .■nnrlnnriil^  nl'  il„-  liinrMnn..-aiii|,|,il.,,lil,.  -,.,■>,■■. 

^iN  iM:r  n~..  to  iMilM-uiar  Ih„|„.s  „C  „„„v  ,„■  |...-  i,.r,.|,ir,„n„.  ..hara.-' 

"■'     "'■'"'■■''  "'    "'"'•''   i'^'^''  I M   "'"k..,!   In  a   Miiall  .At,.,,!    a.  ,i,,„ 

""'^  '"■'■'"■  ■"  •'  ii'nnh.T  ,,1  |,la.T-  ii,  i|„.  vinnii  v  ,,i  1 1„.  Cm.I.iIi 
'li'|"i-il . 

'''''"    '"■••    '""'^-    ■■'-    "ill    !■•■    r,    I,,, in    u|,al    I, a-    1„.,.„    alM.v,. 

-'at. Ml,  ,,  ,.|,li,,.|\  .liltVivii'  111  ,,ni;in  ai„l  Wiai  art,.,  In, in  an  .„■,•,,,- 
"■'"■'■  ~'"''  -'^  '''■''  "I'"'!'  Ii  '-  i-..|,,|.-Mil...,||,,„n  I.. I  :!,-,  ,,l  ,.,,„r..- 
^""'  '^  "'  ""■  "'""-l"l'"t''l.ilnn,j;a„.n,  thalMNlnIr  I|„•lall..rl-. 
n.a-M^..  ,1,  ,-li;ua.'t..r  aiHl  i-  a  |„.M|i|ri   ,,M|„.  ,|ui,.,..„tial  I.  .„  ..|    ,n 

'-" '-  "'■■'i-''"^'.'l"''--lnl|n|-..  I„„|v.;,,i,;,.  I,,,,,,.  nH.|,n.„i...|    |,a~ 

'   """■'■  '"■  ''■"  -".-"lll-.l  rhaia,-I,.|,  an. I   ,..,„,-. -ni.  a   |..,in I   |  h,. 

-llall(,...NllM.-f,„„.-aln|.|,jl,.,ln..  .,■,„-  ic.ralh   rli ,  m-I,,.  j  ,„  ,,,,n 


/,,.,,„    h,,,/,    ll„ll.„r   /„/,■,,    l,„r„.h,,...j   Sh.rl,.,,,,,  .    ,.„„;. s,n„     \\\ 

_^  1^   tl„.M.|,.,,t/.M,,„l.av  then.   „in  th..  Wntt  a  ,l..|„,Mt  ,. I    .,■!„■,. 

ri»'i.<u  lnaI..|ia|...niaii,..,l„,ut,,iH.-,hir,l,,rit,-u,.|nht,,l  -ali.l  It 
I-  'lu-  U|.  an. I  li,-t  I. nil, I  ,n  a  -..|  i..~  ..il.a.lh  .a  ,i,.t  i  u,-i,.,|  pan-  tl...n 
urouii.l  i„.iu,.,.n  M..n..>  aii.l  |,a^M.,|  tn,,,„.h  a  hn..  >,..v,.  Th..  -,,mI 
in  tl„-uav,.|„.|,,v,.,|  „,,-..,nain  ii|-n  •  h..  m,.v...  u  l„|.- i  !,.•  I,n,.h...l 
'"■'"■'■  I'''"'-  'l'i"il^ii.  Til-  lau  :,;al.-nai  ;.  ^.•l|.,^>i.h  i,n,un  in 
'•"l"iu-,  th..  I, Hint  .H-h,,.  haviiii;  a  .i,...|„.,  I,,nu„  .-nlor,  Th,.  plant 
'■■'iiM^ts  ,,f  tun   l.mi,!,,,.-,,  ,.,,niaii„n-  l„,n,in-  pan.-,  ..a.-l,  .-apal,!,. 

"'   l'''""ll'li^'  -■",...,U,a.   I..--  than   halt   a   t,.n  ,,|   th •I,,..  p.T  ,|i,.|n 

"■-"'''•'■  """''   -"'"li"^-' -an.l   -,..v,.-.   ami   a   -t..a,iM.M^in,.,„ 

>n|.|ih  th..  ,i,.,-,..-an  nmtiv.-  ,.,,«,.,■.  Th..  tmal  ..apai-itv  .,C  tlw 
'''•""   I-  •''""•'    -i    t,.n.    p..,'    ,|,..,n.      Th..,..  ,-aN..a  i  .uanhn.r  h-M,-.,. 

'•"■  ''"■  '■iiM'l".vi-.      Th..     pr..p..|tN      ua.   -tat.-l    tn   I un.-i    -in.i 

■■i"'''-'""'  l'vtli..|'..t..|i„„„,„.h  \l,n,n,M„inpanv.  Tu,,  n,..,,  u,.„. 
'•in|>l"y,.,|  alMiiit  th..  uurk-  at  th..  tun.,  th..  I.H-alit\  wa-  visit.-, I  ,„ 
the  suiiiini.r.))'  l\!Hi. 

'S....(lhl     li,„..,,|   ,,l    \Ii,„.,,     IIMI.V    ,,,  ..,,...  I,,,,,,,,    i,,„<   ,„,„„,i,i..    „.- 

P"rt".l  -In, .,..■.!  I,„,„  ,|„.  -n„.k  ,„!.■<  I:.-,  v.-ar  u,.l,„:„   ,v-„„„,n„„  V^  „„m,„J    ' 
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'■I.  1  ,  I.I  il.i  I.  .11    \  I.    -I   K\  I   \  .    1    \  N  \  li  \. 

l"i  l:n  I  . 

'The  l.ittir  Sulliiiiii  i:tko  c|i'pii-il  i>  |i  icatnl  mi  l  he  -limi'  ut' 
l.ill  Ic  Saliiiiiii  lake,  mi  lui  L':>.  cmici'^-imi  \  II  cif  thr  lown-hip  ,>\ 
( 'ashcl.  lia^liiiirs  I'lnnil  \  . 

■'A  liill  rises  sliai|il\  al"i\f  the  lc\rl  .i|  I  he  laki-  In  a  liciillit 
(il  ciijlin  I'ccl.  Hall'  \va\"  Up  llii'  iiill  a  tii'lii-li  lnily  feci  |ii|i<;-  lia~ 
('XpdsiMJ  a  clcpo^il  dl'  pyiili'-.  Ill  llic  imrlli  ciiil  of  ilic  ticiicli.  ilic> 
p\  rile  llliciivcicil  is  lirtccli  Irrl  wide.  An  axclauc  nf  7'>  prf  criil 
111'  the  p\ritiiii>  iiialciial  yicMi'ij  :)N.s;i  per  i-ciil  nl'  ~'ilpliiir. 
'I'lic  cDUUtrv  rcii-k  111'  the  ilrpci-il  i-  a  clilnritc  schj^i ,  and  I  lie  -t  likr 
i~  cast  and  uc^l . 

■  "I"  he  ('('HI  la  I  <  )nlaiiii  rail  way  is  nine  miles  i  list  an  I  l,\  wmier 
draw  at  (iilnimir.  ainl  -i\  miles  winter  draw  ai'ioss  Hi;;  >,dmmi 
lake  I '  1  the  ij;ra\'el  pit. 

■■  The  •  ilinler  |irnpeii\  i.-  sinialed  mi  Inl  _'•!  in  ccihi'e-.-icMi 
l\    (,l   Casliel. 

■■  .\  ~lial'l  'las  lieeii  slink  (Hi  the  lead  \i<  a  deplli  "t'  I  weiil  v  teet. 
In  aiternalc  liands  (if  (|U;irlz  and  p\ii!e.  The  W(irk  ua~  dmic 
while  prii>pectinj;  t'nr  uold.  The  :-ml  nii  the  -urlai'c  i-  i|Uile  iin- 
allered,  and  im  H'lssaii  talil!ianil.  (irnlhei  indicatKin-  nf  a  pyrite 
deposit  are  visilile.  The  p\  riles  in  the  shall,  hnwexcr.  miilnrmly 
iiiei'ease(|  with  depth.  .\  ~ani|ile  lepicsentiliir  lun-lhinls  nf  the 
dump  yielde(|  :',!l-.')(l  per  rent  of  siilplmr.  Tlie  lnlal  width  of  the 
\-ein  is  li\'e  feet . 

"Thi'Cenlral  <)iilarii>  railway  i^  -e\cii  mile-di^Ianl  li\  ~iim- 
mei   road,  and  six  miles  li\   wiiiler  haul," 

Mlsl'll   k  I   I.. 

.Iij'jii'i  /iinsjHtl.  I.oe.-ited  oil  cmieession  I  .\  ol  lar:ida\" 
towii-liip.  7  miles  direrlh  we>l  of  l.'.\ni:il>le  ^lalioli,  (entral 
t  >nl  alio  lailw  a\".  ,-ind  ow  nei !  '■  '\  .l:ime^  liesl ,  of  Maiieroll .  1 1  -hows 
,!  \i'iii  of  niispiidsel,  (pmrl/,  elc,  1  feet  wide,  lull  opened  Up  :it 
one  -pol  ,)nl\  ,  where  a  .~liafl  has  heeii  -link  III  feel.  \  -ample 
taken  ii\  the  writer, ind  ,i-.-a\i'd  ;il  the  (loveinmeiil  .•i--:i\  oHice 
i;a\  e  per  Ion  of  ore:  — 

Cold,  -I't.  oz, 

.•^il\t■r.  .       -MM    o/-. 

Metallie  arsenic .    'J7-."it    p.e. 

Ontalio  l',iire,au  of  .Mines,   IIMIJ.  p.   Kri. 

'  SiMreiilli    \iimial  l!i'|.,  Hiiivjii  nf  .\lin.-,  (  Hii  .   PHIT    I'ari  i.  |.    Hi:!. 
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In  stH'i-i 
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-p.'ciincri-  ..litaiiicl    lV,.ni     (lie    l,,c,.,|iiv     Dr.      V,],,,,,.   .,|<,, 

'"'""'  -"'^'"  'l"^""i'i.-  (.1  tin- iihcr  ai^cnic  iMmcr.-ii-.  naniclv:  - 

ivalf,'ar.  (irpiincm  .  an. I  x-nnidiK..      iScc  p.  l'O.")) 

-Mi-iiickcl  al-,,  ,„■,.,,,■>  ,.n  the  llra.Nhaw  Im.  ,,„  ,-,  .r,,.,,..!,  ,n  \' I 
111  ilic  tciun>hi|i  iif  |)iin"   -  ,,,,■'    hIk.i-,.  m  ;    .,         ;   ,     i       .1 

ill'   U'lliin-    l.ii.    ii\,.   |||,|,.< 
.-ton. 


an. I   -ciiidiliic. 
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('a>t  (if  Ciicliill.  In  Mil    t.iw^-liii,  ,,,;■  \\', 


'/■</ir„v/,//,  „/   Mninnniith.  lot  It;.  (•„/„•,  „;„„    \         \  ,!,.,„, -it   u  I- 

"l-n''.ln|'l".,<.s,,n„.  vcar^Mnccliv  Alex.  Wa,., „,,,„■  Kn.niount    ,'in 
'li''l"n|HTlyuf   1{„.|,,M    Hal.-..      The  nnncral  iicrnr.  ,n  a  ,.|,a,M- 

^''■•""'"'  ■-"■'•■■''■^  "''  '•■■ilnlcand  mica  in  llic  liniotd, f  ihi  .  i.ic-,lii\ 

A  tew  cr.vstaN  of  ap.atii,.  u,.,v  nhscrvci.  a-iici.a.cl  u,.h  .lie  tuii 
I'uncrals  ali.ivc  incniioncii.  Tiic  mica  is  .l.ark  luuwn  in  c,,|.iur 
:in,|  crystals  .V.  inclK.s  „,  ,li„,  „,„,,  „,.,v  cullcctcl.      .\,i  u,„|,  u.,s 

'"■'""  '•;in'i''.l  im  at   I  he  tim |.l.■,■,|i|^    u-is  visit, mI. 

Toir^.lnpnj  <■„,;/;-.  /„l  7. n.nnssi,,,,  WH.       Tlii^  mica  1  icc,  is 
assdcarcl  uitli  s.m...  calcitc  in  a  nia^^  (if  the  il.arls  jrivcn  -faniil  ,l• 
pyr„^,.,|,„..s,l,,lt,.M  m,„i,1  as  an  ahcratiun  pfd.liici  „f  th,.  |im,.<,,,n,. 
Ihc  mica  iicciiis  11,   lal-r  plalcs.  sdiii..  lucaMiiiim-  :,-  much  .1-  tu,i 
Am'I   Iiv  twii  .am!  (.11,.  h.alf  tcci   uvic  .ccn.  Inn   ihc  minci  ,i  ,.  vmv 
'''•'■I'  '"•"""■  "•••"1^    l'l''"-l-  '"  '•"I'l'ir.      Tlic  iipcnin^,.  .inialcil  liv 
tlK'si.1,.,11   tlictlackiiftlic  linmlalc.  Uanciiifl  aluM  )t  I.au  ,,  r  „!«  ,  v 
■•"1.1  til..  ,i,.p,,Mt   u:,s  .luncil  li.x    \l,.s,s,s.   I'.ct   ami   Mcmlux        |-,,ur 
""'"   "■'■'■'•••"    "'"'^  •■"    ''"■  lime  the  l.icalitv   wascxatnincil     a   h.ijc 
I'll   l.'.-l    >,|,i:,,v   a, 1.1    .-.iHiut     is   i,.(.,    ,l....p    liavin-   1.......    .-M-av,-,l,.,| 

■■""'  •'  '•"n~i.l(.,;,lilc  ami.iint  (if  i|„.  mic.-,  taken  ,iiit.  \\,,,ku,, 
sulis,..iii,.ntly  .li-ciintinii...!.  .luin-.  it  1.  st.atci.  |,,  ccit.iin  \v^:A 
ciiiiiplic.atidns  li.axim;  ;ins,.|i. 

Mcssfs.  Il„i,.|„.s  :„|,1  CdlK.,',  i.f  l!,am.hift,,i,,(,,(.,l  „,i  ,,  ,|(.pi,Ht 
"'  "''^"  -■•■"""I  '"  !"•  ■■!  Iii.ilit,..  (in  !.„  :!ii.  c.,n.,.-M,in  Mil  ,,f 
••■tnlill.  Manv  i,f  ,|,(.  ct-vstals  ;,,v  vcn  Lar^v.  .anil  tree  fnmi 
'■li'M'ks  ,„■  inclusi,,,,..  1,11,  ,|„.v  ate  vm\  .l.ark  in  ci,|d„r  Tiic  mma 
-Kaairsit,  .a  vein,  with  crvMal-nf  all-ile.  ,,rt  hdcl.i,,..  an.|  pvniNeiie. 
in  a  !,Mti.u;ii('  of  calcite. 

Tnirnship  ,1/  (;l„mnn,„,l.   I„l  :!,-,.  ,•„,„.,../„„    I  \,    ,!,._   |,-,g.,|j,^. 

Mack   mi.at   .i.aairs   in    ,,cc.asi,mal    p.atclies   ,,r   s.-r.-almn,   ,„    il,.. 
'  i:icV(Tiili  |{,.,,,  Hiir.  .\|j,|,„   ,|„|     |,    |,|^ 
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syenite  \vlii<'li  t'diiiis  the  country  lock.  These  are  sotnetiines  as 
much  as  tv.<.  feet  in  (hanieter.  sivinj;  indiviihial  sheeis  of  mica 
several  inches  across.  Tlie  mica  is.  however,  a  jrood  deal  broken, 
and  is  very  dark  in  colour.  The  occurrences  aie  of  little  or  no 
economic  value.  The  syenite  also  cctntains  occasional  little  strings 
of  white  mica.  Such  are  frequently  found  in  conne.xion  with 
specimens  of  corundum.  The  latter  mineral  was  not.  however. 
observeil.  although  it  is  ([uite  likely  that  very  careful  prospecting 
would  lead  to  its  discovery. 

.\  deposit  of  mica  was  also  ojjened  up  during  the  summer 
of  1!»01  hy  Messrs.  ('.  .M.  .\Ic.\rthur  and  (".  E.  Taylor,  of  Fenelon 
Falls,  at  a  point  aliout  half  a  mile  from  Willierforce.  a  station  on 
the  line  of  the  Irondale.  Bancroft  and  Ottawa  railway.  The 
mica  is  a  |iale  amher  coloured  phlogoi-ite.  Sheets  o  inches  hy 
2k  inches  in  size  from  this  locality  were  seen,  hut  the  deposit 
itself  was  not  visited. 

T(>wn>'hlp  nj  ]frthti('n.  lot  1.5,  roiicaotlDn  VH.  -On  this  lot,  at 
the  extremity  of  Brooks  liay  on  Lake  Kasshaliog.  mica  occurs  at 
what  is  known  as  the  Lynn  mine.  This  is  a  small  e.xcavation  in 
some  syenite  dikes  cutting  the  aiiiphiholite.  The  .syenite  consists 
chiefly  of  reddish  feldspar.  .'Uid  in  places  becomes  ooar.se  in  grain, 
holding  .segregations  or  i)atches  of  mica,  some  of  it  white  and  some 
black  in  colour. 

Black  tourmaline  is  also  presi-  in  the  dikes,  although  it 
is  not  abundant.  The  light  coloured  or  white  mica  is  a  nui.scovite, 
but  both  it  and  the  black  mica  are  rather  small  in  size,  and  are 
traversed  by  crack-s  wliich  would  .seriou.sly  interfere  with  their 
economic  ai)plicatioii. 

Tnirnahip  of  Mdhurn.  hit  US.  ronrrxxion  VIT,  This  deposit, 
on  which  is  located  what  is  known  as  Osterhauses  mine,  is  very 
similar  in  character  to  that  last  mentioned.  The  amphil.olite  is 
cut  by  the  s:ime  syenite  dikes  and  masses,  with  pegmatitic  de- 
velojiment,  the  latter  rock  consisting,  as  before, of  reddish  f(>l(Lspar, 
and  two  micas,  ."several  op(>nings  had  been  made  at  the  time  the 
deposit  was  examined,  the  most  promising  being  that  in  a  vein 
or  dike  about  three  feet  wide.  .Ml  the  mica  was  apparently  of 
small  .size.      iSw-  plat(-  L.WI.) 

The  mica  at  the  Bermets  and  Crofts  mines  in  Metliueti  is 
a  nui.scovite.  enveloping  in  many  places  crystals  and  fragments  of 
corundum.  This  so-eulletl  alteniiion  is  fully  e.xplained  in  that 
pi.ftii.n  of  the  report  dealing  with  the  nepheline  syenite.s. 


/L'V 


^%  1'' 


■T  — 1 


If'  < 


• 


I  ''  -f 


GK()r.(.(;v  .,1    iHMHiicnix    KM,  i;x\,  ij.in    \iii;\-.  .,vr.    :j(i!l 


3 


T\l.(  . 

From  l(,t  !),  cuim-c-hhu  \'  ..f  ( i,i,„sil„„-|M"  lou  ,;~!ii|,.  <,,nic  In  .. 
Miilf-^  \.i:.  of  yn-liaiiH  n;,r,  M.v.M-al  t. , ,„,,!■  ,.,!,■  u,.,,.  ,.x,,;H't,.,| 
aii.l  shipped.  The  iiiincralorrui- here  ir,;;  wiiipi'M'li.-alK  vciti,.;,!. 
cuttilif,'  a  dark  '^n-nx  iijiicdii.-  in,-k.  -..inrwhal  M^lii^t,.-,.  m  ,,|,.,r,.~ 
It  liasl,i'i-ii(ip..|i(Ml  tna.l<.plli  .^i  \1  trcl.  an. I  sh..u>a  uiMtli  ..I  1  ( 
iuclK's  at  tlie  top.  uiiirli  widc-iis  f.,  In  inclics  ,at  tin-  l„,rtoi,i 
Tlic  coiitrtit-^  of  til,,  vein  is..,,li,l.  fojial..,!  laic,  whit.' ainl -ivcii  in 
••ol.Mir.  This  (h.p,,sir  wa-  worked  >pa<liiodi.-;,:' .  .  lllitilHie  dis- 
ooven-  of.a  much  i.-.i-ei'  .h'p.isil  of  i-oinp.-ict  laic  >iniated  ne.-.r 
-Madoc.  wjiiidi  is  nnich  more  ,.,cce>sil,|e  ali.i  eanlv  Worked.' 

.V  spe'imen  from  (his  loc.alit  v  \v,-i~  examined  in  l  he  l.ahor.atoiy 
of  the  (;.M,|,,j;ic,.d  .'Purvey  ,a  few  year-  ,.,^,,.  a, id  lepoited  upon  a'~ 
follows  : 

•■Talc  occurs  ,,n   ),,(>  S  and  !t  of  .-oiice-M,.!,   \  of  the    |,, un- 
ship   of    drimsthorpc'.     H.aMiii!:-    .■ount.\  .     Province    nf    Ont.uio 
Pre-ented  to  the  Survey  l,y  Mr.  A.  M,H,n. 

Slructnro,  f,,li.ated  nia-ive;  ju-lre.  pe,arl>  on  the  c|,.:,v.,i;e 
surface;  colour,  pale  yellowi-h  -reen  :  ,n  thin  lamina-  t  ran-p.arein  ; 
specific  sravify.   I.^i-V^C,  2-(m. 

\\\  analysis  l,y  ,\lr.  Wait  K.ave  as  f,,ll,,ws:  — 
Si()_, 

.\l,();, 

IVJ),, 

IVO 

XiO !^!  ' '!' ' 

CaO ' 

M-O !  !^  !  ^^  !'  ^'  ^'^^' 

Waler  at    IIHl'C 

W'.aleraliove  lOO^C.  idirect  e>l  im.alion  !. 


tin-  |." 

O-L'7 

().7s 

■J-(ll 
( I  •  .■■)l  I 
(I-  It; 

((•:!2 
.")  •  12 


oij  \  I'lini:. 


!i!i.7s 


Graphite  li.as  l.,.en  fnimd  widel\-  distril.iited  throunhoiii  the 
roKion  covered  l.y  the  pre-enl  iep,,rl.  I.iil  no  dep,,~it>  oi>c,,nomic 
importance  have  vet  I.een  di,-covere,|.      Seviv.al  of  t  he  };n,.i>.  hands 


■Nnlo  l,y   I!.   I.,   Mr>.,i.ll.clil.  wli,,  MHtcl  tin-  .jrr,,,. 


|"i--il  in  S,|,i,.riili('r.   I'IU7. 
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"■•iMir  ill  iiitiiiKitc  assdciaticiii  uiili  tiic  thick  Kelt  cif  crw-iailiiic 
liinc^tmic.  uliicli  c-nisscs  tlu'  .Mciiick  iomiI  hh  li,t  Oof  the  to\\ii>lii|i 
"1  .Mctilii.iulh.  'I'lic  lai-ficst  (if  fli(.s(.  {.i-apliitic  lianils.  wliicli  lias 
a  wiiltli  (if  (iiic  f.Mit.  is  cxiioscil  mi  tlic  inad.  as  well  as  in  the  fioids 
(III  ciflicr  side  (if  it. 

<Ira|iliitt'  also  (icciirs  at  the  sdiiilicrn  cml  (if  l.it  ;!S.  cuiccs- 
siipii  I  (if  the  t(iuiislii|.  (if  Aiistriitlicr.  Its  iikiiIc  of  (icciiifciicc  at 
tins  Ideality  is  |i('culiar.  The  hit  is  iiiidcilain  li;.  (■rystalliiic  liiiic- 
stiiiie.  which  is  cut  liya  scries  (if  great  |)(>(;inatitc  dikes.  These  are 
ediiipdsed  (if  (|uartz-felds|iar.  t(ij;ether  with  sdiiie  toiiriiialitie.  In 
olieof  thesethe  (;ia|iliiteisfduni|.  The  iiiiiieral  dccursdisseiiiinateil 
in  thill  liliiis  (ir  scah>s  thniUKh  the  vein,  assdi-iated  m  sdine  cases 
with  a  j.ale  yelhiw  mineral,  which  cccurs  in  j^niups  (if  Maded 
crystals,  (ifteii  radially  arranged.  The  (iri<,'iiial  character  df  the 
mineral  ha>  iKit  lieeii  determined,  as  it  is  iidw  in  a  ImkIiIv  altered 
cdiiditiiin.  The  jriaphite  rie<|uently  (leciirs  encldsed  in  nr  envehip- 
iii>;tliisye||dw  mineral,  liiit  it  is  alsd  fdiind  in  the  nther  (■(instituents 
(if  the  vein,  and  is  sdnietimes  fdiind  tllliiifr  what  are  evidentlv 
lines  (if  fracture  traver>:;i,>;  the  rd(d<.  This  graphite-liearinj;  dike 
i-  alidUt  :i.")  feet  wide,  ali.i  a  hole  almut  ;i.")  feet  deep  had  lieen  exca- 
vate(l  in  it.  in  search  df  graphite,  at  the  time  the  depdsit  was  visited. 
The  iiidde  (if  dccurrence  is  such  as  td  make  it  impr<ilialile  that 
Kfaphite  can   lie  prolitalily   wdiked  at   this  Nicalitv. 

(d-aphite  is  also  fduiid  (in  lot  HO  of  conccs-ion  l\'  'if  the  town- 
ship df  (d.aiiKirfian.  on  the  prdjicrty  df  .Arcliiliald  .McCdll.  The 
iMiiieral  here  occurs  in  a  white  crystalline  limestone,  in  the  form 
of  veins  which  vary  fin'afly  in  width  ffdiii  jilace  to  jilace.  This 
Is  prdli.-iMy  due  to  movements  set  up  in  the  limestone,  after  the 
development  of  •  he  graphite  veins.  The  Lurocst  vein  oliserved  had 
a  width  ofahout  lour  inclies,  luit  .1  nnicli  irreaier  width  is -aid  td 
have  Keen  ittaincd  l>y  a  vein  whicii  was  here  opened  up  some 
years  ago  in  a  shallow  pit.  which  is  now  Idled  in.  The  graphite 
i.s  exposed  on  the  ro.'id  which  cro-se-.  the  .-nuthein  end  of  the  lot, 
as  well  as  in  the  ad.jacciit   fields. 

Aiidt  her  dccurrence  i>  found  on  hn  :i2  df  cdiicosidii  .\III  df 
the  tdwnship  df  Monmouth,  neai-  Wilherforce  post-olhce.  Here 
a  hill  comiidsed  of  pegmatite  rise-^  to  a  height  (if  alidiit  llll)  le(>t 
aliove  the  siirroundini:  driftecl  pL'iin.  On  fhesoutli  sideofthis 
pegmatite  mass  there  is  a  narrow  strip  of  crystalline  limeston(> 
(inly  a  few   feet  in  widtii,  -triking   iietweeii    west    and    northwest. 


c.l.<il,M,,v    ,,|-    IMl.llll  IcniS     \\|.    l;\\i  l;,,!!-     m;|.\-,    (i-T.      :{7  | 

/olldwiij;:  rlic  in.-irj;iii  „i  the  iicirinatilc  iiit  i  ii-ioii  ;ui.|  .lippinj; 
>outli  Mt  M  hi-h  ariKl...  Tlii.mjrii  till.  Iinicston,..  -raplut..  is  in 
places  aliuiidaiitly  .IJM  nl.iitcl,  an. I  uhcic  at  onr  pnjnt  an  (.pci,- 
liiU  tias  l)(.(.n   ma.lc   the -raphitr   -liuw.   up    vitn   u.^ll.      All  hnii-li 

the  hudy  ()Nini(-T,,i xposcl    is  small,  il  ciml,!  pr,,l,al,ly  |„.  loj- 

lowcl  lM-i..atl.  tL,-  ili-ift  wliicl.  flanks  it.  and  a.l.lin,,n,ai  Mippli,- of 
Urapliitc  he  tliiis  scciucil. 


(  illtlNDrM. 


Coiumluni.  or  ci-yst.-illizcl  ,,.\i,|,.  ,,f  aluininiiun.  is  tlM-nioi^t 
important  mineral  fr<nn  .an  emnotnii-  stan.|p,,int  wlii.-h  .mtiii-.s  iti 
this  ai-oa.  Its  ,Mii,'in  and  >;c.il(,i;i,-al  relations  are  discussed  in 
that  portion  of  the  report  treatim,'  of  the  nepheline  and  alkali 
syenites.  It  is  splendidly  , level.  ,pe,l  alon- .a  Kelt  .,f  s\  <.nitie  n„  ks, 
which  .are  more  or  le-s  continu. .ns  from  l.utteru..rth  on  the 
southwesi  to  Clear  l.ake  and  h<.v,,n,|  .,n  the  n,,rthu..st.  ;,-  als,. 
ill  a   much  sm.aller  hand  in   the  t..uiisiiip  .if  Meihiieii. 

Ill  the  northeastern  part  of  the  .are;,  ,.,\-ere.l  l.\-  the  Mailer.. ft 
sheet  there  afe  a  jjreat  niiml.er  of  corun.liim  .leciirrenre-,  l,ut 
"Illy  th.is,.  in  the  n.irthe.ast  .-..rner  .,f  ( 'allow  township  have  l„.,.n 
deveh.ped  ali.l  u,.rked  t.,  aiiv  .xieiit.  'rhes<.  are  prilicipallv  in 
the  townships  of  Kara. Lav  an. I  I  iiiiiK.aiinon,  .M,,nte,a;;|,.  ;,n.|  Cariow. 
hut  not  enouf-h  work  h.as  lice,,  ,|one  ..n  them  t..  eiial.le  one  u, 
jild-ie  (if  their  real  extent   .an. I  ec.,ii,,mie   imp..rr,ilice. 

I'en.liii,!;  the  .appear.aiice  ..f  the  liiillelin  ..ii  .-..run-luiii  ilie  fol- 
h'wmi;  is  a  list  ,,f  ,,om,.  ,,f  the  I.Mahti,-  which  hav,.  Iiern  op<.ne.| 
up.  t.i  some  extent,  Tull  .|es.-iipt  i..n~  .if  th.-i'  .|ep..-it~  are 
containe.l  in  the  rep,,rts  ,,f  ij,,.  (>n,,an.,  I';aiv:.ii  ..f  \Jiiie-  l.v  I  )r 
\V.  (;.  Millrr. 

'rhe()ntario('i.niiiilum('..mp.any  (n.iw  the  Ashlaiel  i:nier\  .an.l 
<'onin.lum('.)mp.ai,y),oun  .Icposits  in  cnces  ,i.in>  \j|,  .\||j,  ..,,,,1 
\I\'(iI  Cariow  township,  iii  the  weMern  exteiisi.,ii  ,if  the  main  c.j- 
nindiini-he.ariiiKlielt  in  which  are  sitn.ate.l  the  mines  .if  t  hi.  Caii.ada 
Conin.lum  Comp.aiiy  in  I{,af;lan  l.. unship.  It  i-  at  thi~  point, 
•  111  lot  U.  conce-i.in  .\  I  \-  ,,f  Carl.iw.  that  c.uun.liim  w,i~  lii>t 
discovered,  where  .a  -TaiiKe  .,f  ver\  hi;;li  pr.uninent  hill- en. U  some- 
what .al.rupti)  in  a  steep  clitV  ..r  preiapice.  conip.ise.l  chielh  of 
coarse  flesli-re.l  pei;malite.  r'nttin,;;  ;,  .lark  re.l.lish  or  l.r.iwniMi 
gneissic  fock.  which  on  examinati. ill   uii.ler  the  micro-cope,  jii.ive.s 
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t"  lie  a  hnniblcndc  ':atiitc-!,'iici,-.<."  (Siimiiian  l!,.|,.  {,„■  Isft?). 
The  ,M,iuij,lmu  ,..-,-ius  ilisscrpinaKMl  i,,  the  |.iiik  |.,.jrniatitc.  aliW 
tlii-  i^  Miilicl  \,y  ,,|)cn  ,.ms.  nil  lot  1  ».  (■,,ti<M—i(>ii  \l\-,  ami  li.ts  l.". 
:hhI  hi.  .-onn.^-ioi,  XllI  ,,fC;nluu.  Tl„.  ,„■,•  is  mu-hl v  r,,l,l  ,-i  at 
tlic  <|uan\-,  aiai  fiirilici-  cnnccni  ,-,i,.,|  m  ;,  u,.||  -(|ui|ip<M|  miil. 
The  fell., u  ill!;  ,|,..,-i-i,,ti..n  i>takcn  ln,in  il„.  roUit<...|il  h  ivpon  ,,| 
(licOiitariii  Itiiroaii  nT  Minrs. 

•■'i'lK'twuinain  l'uiMi)i;j;s  arc  t  liclniilcr-liniis.' and  inill.  In  the 
foiMi.M-,  a  I-.'.-,  I,,|,.  I„„|,.r  is  iii.stallcl  t,,  ,|,.  all  the  diyiii.!;  I,v  mimiii 
as  well  astd  run  tl,..  p|;iiii.  'n,,,  p],.,,,,  ,.,,inpiiM.>  live  I'.laki' .•mill- 
ers, niic!)  I,y  I.-,  iiH-hcs.  t  w,,  7  l,v  in  iiH-hcs,  and  tw,,  t  l.v  II)  iiiHics: 
two  •liiihinin-'  (impart  I  cni-li.Ts  nr  pulverizer^:  lu,,  rolls:  ,livi- 
dcrs:  ina-nctie  separator  -the  XoMe:  seven  Hooper  pn.'Uiiiat  ie 
ji-s:ailryer:a  7.")  Ii.p.  li""izontal  eii-iiie :  and  elect  rie  liiiliiin- plant . 

''''' ■'■  "ill   I"'  'l'-i'''l   itninediately  on  arrival   I'nuii  the  niiii<.  and 

will    reiiiain    dry    therealter." 

On  lot  .-,  (as  nearlv  as  could  l.e  ascertained),  c.mce-ion  I  of 
the  township  ,,f  M,,nte;i!,de.  coninduin  occurs  disseminata  in  a 
Kansiieofc.arM.  feM.spar.  which  is  found  as  a  dike  culliii-  a  dark 
inicace.ius.  ^rliiMose  -neiss.  the  Lands  of  which  ii.ave  a  strike 
X.I';,  .and  S.W.  and  a  liiijh  dip  (7.')  to  ,s()°)  to  the  e.ast. 

The  Canada  Corundum  Company  has  done  some  work  on 
this  propeit\-,  oppninj;  ;i  tremdi  some  7.")  feet  Ion,-;,  diir-inj;  several 
|>n's|..'ctiny;pits.  .an.l  puttiii,;;  in  a  U'W  sli,,ts.  all  within  a  radius 
of    a    t'ew    huiKlred    feet. 

The  corundum  is  found  in  a  iraiKue  of  coarse  crvst.aN  of  fejd- 
sF)ar-mic,a.  wit  1,  s,-att(M-e<|  cry .^tals  o'/ apatite.  There' has  not  heeii 
enoii-h  work  done  on  this  ,|eposit  to  Judije  if  it  c,,iild  l,e  p,o- 
litalil\     woikeil. 

On  lot  l:;.  concession  I  ,,f  Motit.-.-isle  town.ship.  corundum 
iH-cur^  sparsely  .lisseminated  in  .a  vein  of  coarselv  .•rv,-t;illine 
re,;iish  fekl-par.  mixed  with  ,i  Miiall  proportion  of 'co.ars..  mica, 
and  .ornl.lende.  The  vein  cuts  a  -neissic  rock,  .and  is  parallel  to 
the  l.andin-  ,.f  the  enchisin-  rock.  Some  work  w.as  done  on  this 
'h'pHsit  l.v  the  .Vatioiial  C..rund;im  Wheel  Comp.anv.  of  Buffalo. 
(■nnsislin;;of  an  opencut.  some2..  tW-t  Ion.!;,  21)  feet  wi.le.  with  a  fa.'e 
about  1.-.  feet  hi-h,  h  is  sai,l  that  a  certain  ,|U:.ni il  V  of  corun- 
dum w,-is  sorted   hy   h.and   .ami   sliippe,|   to  the   Cnited   States. 

In  iho  vicinity  of  the  line  between  lots  (i  and  7,  coiices.don 
\i\    of   Dun.n.annon.  a    little    work    li.as    been    done  on  a  coarsely 
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.•ry>tallii,..  v.Mn  .•nntaiiuM;;  I..|,N,,ar.  .H.pli,.li„.-.  an. I  .,.,„.■  m-u- 
t.T...l  rnMaK  nf  ,■,„■„,„!,„„.  Tlii^  v,.,„  .-ut,  a  l,an,ir.|  j:,,..,..  ,,f 
J.'f.-.visl,  ,.,,|,,ur      (.Mlv   a   l,.w  l.'.,„,  „,.,<.  put   in  at    thi>  pla...   a,,,! 

till'   Uni-k    ,|.,.l<.   1>   Mot     Mltl„-„..,t     t,,    jll-i-..    ,,f    th<.    ..rnllnnii.-    Val f 

til.-  .IciM.-it.  allho.mh  a  iVw  Ii,„.  ,Ty.tal.  ul  ,.„n,„:|un,.  rnra-unn- 
uj)  to  t\v<i  iiiclics  in  (liaiiictcr,  ucrc  iinli<-(Ml. 

Till.  f,.ll,,uinir  i<  a  .Ictail.Ml  .-tat,.|ncnt  „(  t  he  ro,,.-,  nt  rat  i..n 
..t  '.«nin,lmi  as  pnwtixMl  at  the  la.«..  ami  incM|,.rn  null  at  Cr-,,- 
IMOMI.  I,y  Mr.  J),  (i.  K,.,,..  f,,nn..rlv  inatia^.T  of  thr  ( 'ana,!-,  ( ■?,- 
nKi'liun  ('.,.      (CaM.   Min.  |{,.vi..u.    v,,l.    xxvii.    X,,.    :,    \,,v(.inl„T 

litno,  pp.  i.-)i  i.-)ti.) 

.Uim-K  -Tlipt-e   arc    two    <M,i.,panios    w.iikinj;    ,,n    ,|,i-   |„,|, 
"t  .•onindiferous  rurks     tlic  Ontario  Conm,!,,!,,  Cmnpanv    in(.,r- 
low  town>|,ip.  Hastings  rounty.  an,l  tho  Cana.la  ( ■orun.Inn,  Con,- 
f'a>,y    m    Kaplan  t.nvnship,    Honfrcw   n.untv:    the  last-n,cntion..| 
•ompanv    havinir    tak.-n    ovrM-    tl,..    uHl    known    Craii;    mil,.,  and 
other  deposits,  .-..verin-  an  area  of  i.',0(H)   a,-re>    in    tlie    ,.nnnti.- 
"t    Uentrew    and     Ua-tin-s.      At    present,     the     work>    :>,;■    .-on- 
hncd     to     Crai^'Mi.mt.     where    the    rni.-hini;     and     roneent  ratin-' 
f'h,nt      IS     situated,      and      .■orundu.n     oir      is     .piarried      froin 
tli<.    s,mth..rn    fare   of    the    hill,  odd    feet     hi-h.      In    -onie     plan- 
'■"lisideral.le  stripping  of  smd    and    -ravel    is    ,ion..    to  a  depth  .,f 
■)  teet,      M  s,une   p,„nts    the   ronindu.n-l,..arinj;    lork   rrops   ,,ut 
showiiij;  the  e.irunduni  .-rystals  inil.edd.'d  a,  the  roek  and  f.olished 
d..wn    level    with    the    ro.k    l,y   ;:l.„'ier  aruon,      .\i    ,„her    points 
where  the  cr.runduni  l-earinj:  rock  ha>  I.een  e,\po,,e,i  t,,  I  he  weather 
the  corunduni  erystals  .Mand  out  holdly.      The  mineral  i>  .piarried' 
m  a  series  ol  l.eiiehes  up  the  hill,  tlie  fae(-  riinnin-  from  1  loot  to 
l-)teet  thiek.  audit  varies  in  riehiiess  from  S  to  ir.i.en-ent.      There 
;nv  rich  zone,  in  the  dike  runiun- down  dia-ouallv  s,,uihe,aM  ■  in 
these  >;ones,  rieii  pocket,  of  l.ij;  nodule^  of  aln.u.st  pure  ••..rundlim 
areloundas.-^.ieiate.l  with  erystals  ,,f  w hite  miea.      Cuttinj;  thro„.di 
tins    depo.sit    are    a     n,iml„.r    ,.f    , likes    .-.irrvim:    iH.rnN.mde     u, 
tlie  same  torrn  as    t  h<.    eoruiiduni    crystals,    an.l  .e.adilv  mi.staken 
t<.r  eorun.lum.      This    dike  varies  in  thickness  from  1.'  to   Id  f,.et 
when  the  corundum  com.-  in  a-ain  hi^di.'r  up  th..  iiill.      In  a  s..ries 
ot  httle  pocket.s  ..f  Oor,„i,|um-h..arin-  ,,re,  the  width  niav  run  fr,,ni 
40  to  Idd  feet,  and  th,.  ore  is  f,,un.l  in  hiv.us  or  in  h.^n.-h.'s       The 
^urfa.-..  rock  will,    p<.rhaps.    he  o,v:  i,<-„..,ath  this  is  a  thickn.'.ss  of 
I'arreu  gneis.s-roek.  varyin«  from    1    h.ot   to  (i  teet;  Keneath  this 
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"(■curs  ;iM..ihcr  l:i\iT  n|'  i-(ininiliiiii-l.c:irifii;  (in>.  :!  t'l  I  leer  thick; 
.•iiiothor  l,'i\.T  ui'  w:i>tc  :iii.|  coi uridiiin  mv  lo||,,w--  in  >u,-,T"i,,fi. 
until  ;ii|c|.lli  .11  jr,  tu  :{(!  tcct  1^  .itlailicl.  A  .iiraint..  r.H-k  ...-,■, irs 
Im'Iiiu.  I, lit  It  li;,,  oiil\  Ij.m'Ii  |)..||ctial«M|  ill  thi-iN'or  f.,ii|-|,lacr-:  at 
"iic'l'I.K'c  witliiii  a.li-laiic.M,r:;_>  |,.,.t.  noMfjii  nl'c.riiii.liitn  nn-  was 

I'liUllll. 

On  till,  [iroiu'itv  .,1-  the  Ontaii..  Coniii.lm,,  C-inpaiiv,  C,  iriil<.< 
to  the  u.-.t  (if  Ciai.jfiii.iiit.  the  (M-c!iifciii-|.  ami  cdfniM  ,-it  i,,ii  ,,t'  llic 
liiisc  arc  |iiactii'al|\  the  ,-aliic.  with  liaiiow  l.ati.l>  .i|'  Mai-k  liiira- 
(•(M, IIS  schist  and  ciiarsc  pink  |pc;;iHafitc  in  the  s\ciiit<'.  A  i.,rk- 
MutTis  wurkcil  with  a  licri.ciMliciilar  lace -i.Miij;  in  ca-t  mi  the, like, 
with  an  a\cra';c  i.f  10  percent  ol' cunin.liiin  crystals  in  the  lace. 

The  hilidwin;:  aiialv-e-  ,,f  cdnindiiiii  ci\-ta|s  -Imw  the  puritv 
of  the  mineral: 
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Thea-a\  tesj.,  ,.,ix.  maih'  hir  crystalline  aluniiiia  and  magnetic 
ir.in.  als.,  I,,r  hiss  ,>n  ij;niti.,ii.  In  .■li.an  corundiiin  crystal  a  small 
Fiercenta-e.if  ii-,,n.  fr,,ni  d..".  t,,L'  percent,  is  f,,un,i  c,,nil,ine,l  with 
the  Cdiun.liiin. 

()n  the  pr.,pert>-  .,f  the  Caiia.la  Cinindinu  Cnnpaiiv  ,  the 
mining  is  d,,i,e  in  the  usual  way,  by  ineaiis  ,,f  air  .Irills  and dyiia- 
inite.  'I'he  h,,les  are  drille.l  14  and  1.".  foot  ticep.  and  .a  scrips  ,„■  ;,;< 
many  as  twentv  h.iles  aiv  s,„i|(.tinies  (iied  ,,tT  l,y  nie;ins  <,(  il„. 
eie.-tri.-  halterv.  A  l.arire  (|Uantity  in  hijr  pieces  i.s  thn.uii  -..wii, 
and  the>-  are  l,hM'k-h,,le,|  .ami  l,ull-dose,|  with  .lyu.ainite  ,|,,wn  to 
siiil.al.je  size^  f,ir  h.an.llin.!;  I,y  the  cullers,  as  it  is  very  nces^.-uv  t,, 
eull  or  sele.'t  th<'  .ire.  The  percentage  of  c,,run.liini  <luv<  ih.t'niu 
hi,u:li  en.iuiih  t,i  all.iw  of  niiHimr  all  the  ore  c.iiiiiiuj;  fr.iiii  -Jie  iiLiie. 
witliout  s,jrlinj;  mif  the  l,,\v  n;ra,le.  .us  the  l(,u,.st  k,-.,,!,.  ,,[■  ,,„.  (VmI 
to  the  mill  rcfiuires  to  he  lii<;herth.an  the  amount  u  hich  is  lost  in 
the  tailings;  it  is  a|s,,  necessary  t.,  prevent  as  niiicli  as  possilije 
lar^'e  |>ie.-e.-  of  magnetite,  ir.ni  pyrites,  or  horniien.le.  from  going 
to  the  mill,  as  the\  are  diliicult  to  remove  when  conceiitratitur  t.'^ 
0.")  per  c(>iit. 
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In  tli->  very  line  fissures,  tliin  splaslu-s  ,,f  mioIvImI,.,,!!..  (niii- 
llin.n  hijrh  ill  lllc,lyl»lciiuiii  sul|ilii.|c)  :irc  Iniiii.l.  I, lit  this  me  ,|,„.s 
not  (iccur  ill  any  .iiiaiitity.  (.iioujjii  tor  saiiipi.'s  ..iilv.  It  is  staK^I 
that  tlicic  is  a  vein  of  iiKilylMJciiitc  in  the  nciirhl.orhM.,,!. 

The  drilling  of  the  conin.hiin-lMMiiii'.'  iorl<,  cithci-  l.v  haii.l  (jr 
liy  ro(>i<  ilrills.  is  11, ,t  .hlhciilt:  hut  the  .liorit.^  or  rrystaHinc  iiine- 
stolic  offers  f^rearer  resistance  to  fast  (hilliiijr. 

I'n.in  tlie  op<.n  i|Uarries  on  the  fa.-,,  of  the  hill,  the  ,,re  is 
hrou;;ht  (h.v.ii  in  st,,iielH,ats  aii.l  triieks  i  ly  teams  f,,  the  iramuay, 
wiiere  it  is  ioade.j  on  to  ears,  cariyiiif:  :i  t,,  4  tons.  'I'he  ,.;irs  run 
on  a  tr.aimv.ay  into  the  top  ,,f  tl,,.  mill:  hetme  <  ..ncrin-  the  luill 
tiie  car  lo.id  is  weijihed  and  an  exact  tally  kept  of  the  niiniher  of 
tons  which  ^'o  into  the  mill  every  .lay  (in  wet  .eather.  an  allowance 
isinadeforth.MiH,istureilitlieore).  The  cars  are  drawn  l,v  h,,r.ses. 
and  can  handle  loO  tons  in  10  hours. 

Mill.  -The  liiill  is  situated  at  the.'ast  end  of  the  s,, lit  hern  face 
of  the  hill  on  which  the  .-011111(111111  ore  is  qiiarriecl.  ■n,,.  tramway, 
already  nientionoil.  comes  from  the  weisliinj;  machine  and  enters 
at  the  top  of  the  mill;  the  cars  are  of  the  flat-top  tvpe  and  tip  uu 
lioth  si.les  into  the  hin  I.elow.  The  hiti  is  square  and  flat  '  ottoiii- 
ed.  with  a  capacity  of  4U()  tons.  The  shute  for  feediiij;  ih,.  cnisher 
is  near  the  centre  of  the  hott.mi  of  the  hin.  and  comes  out  to  the 
ore-enisher;  and  alongside  this  chute  a  man  stands  and  feeds 
the  cnisher,  which  is  of  the  Farrell  typ.'of  lilake  .•rusher.  I.miicIws 
l.y  ■-Minch.s.iunniiiKat  L'.'id  revolutions  per  minute,  and  .•rushimr 

''"""  t.'l-'iiii.dies.     Th ■...   after  I.einj;  crushe.l,   .Imps  „i,  to  a 

H.il.liinsc,,iivey.,r  I.elt.  Is  implies  wide  aii.l  S,')  feet  lon,ir.  travellin;; 
at  aspee.l  ..f  :!()()  feet  per  miiiet.'.  with  L'll  per  .•ent  of  ;in  eleva- 
tion t.i  till'  deli\-ery  end. 

The  .stream  of  ..re  c.iminjr  from  the  .■.mveyor  ln'lt  is  divided 
int.i  three,  and  fe.l  hy  short  .■hiites  int..  three  smaller  iiush..rs.  two 
of  tliiiti  heiiiK  the  i'arrell  tyj.e  ,.f  lilake  .-riishers,  (i  inches.  I,y  :.>() 
iiielies.  and  one  ;i  (iates  fryratory  'ype  \  .■rusher.  These  ihr.'e 
criish..rs  re.luce  the  ..re  to  ■<  inch  an.l  le,-s.  an. I  .Ir.ip  it  int.,  an.,ther 
lai'f;e  hin  un.lerneatli,  of  400  t.ms  cajiai'ity. 

From  tiie  umlersi.le.  at  the  face  ..f  tiie  hin.  tl r..  is  tV.I  int., 

coaf.se  rolls  l,y  means  .,f  a  Challenjre  feeler,  the  .ire  ,lr,.[,pinf:  fr.mi 
the  .li.s.'  .,f  the  tee.ler  int.,  the  sere- n  chute  ami  strai-ht  int.,  the 
rolls:  the  .screen  ta.dliK  out  all  tines  ;ill,,ws  the  r,,lls  t.,  -1.,  hetter 
work.      The  ('halli'tiKefee.ler  formerly  St I  l,el,,w  the  .-ent  re  .,f  t  he 
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(Pie  l)iii.  and  the  ore  wms  cai^icd  tu  the  rolls  l.y  ;i  licit  cnnvcxor; 
liut  this  Was  (liscaMl('(l,  owiiij;  to  the  amount  ol'  ore  s|ii||('ii.  ami  to 
l)Oiniit  of  the  altondant  w'liiii;  to  the  iiai'k  part  of  tin-  rolls  so 
as  to  tijilitcn  the  >|ifinj;s. 

The  ore.  after  passinj;  throii;;li  the  coai-sc  lolls,  drops  down, 
and  is  divided  lielweeti  i\\<i  troiiiinels,  |:i  feet  loiij;  and  o  feet  in 
diaiuetei-.  iiinnini;  at  20  revolutions  per  minute.  sl()|)inif  1  inch  to 
the  foot,  the  screens  having  4  milliinetre  hoN's.  The  iindersize 
passes  downward  into  the  vertical  elevator,  and  the  oversize 
passe<  to  two  >et>  of  rolls  and  then  into  the  same  ele\ator.  The 
elexator  is;in  iiiclia  rulilier  hell,  with  hu(d<ets  lioltcvl  on  (the  liuckets 
lieiiij;  IS  inches  lonj,',  (i  inches  u  ide,  and  (i  inche>  deep),  running;  at 
;!")ll  feet  per  minute.  .Ml  the  crushed  ,)r(>  is  raised  liy  this  elevator 
in  the  form  of  a  watei'\-  pulp  to  the  top  of  th<'  mill,  where  it   is 

divided  into  two  sets  of  live  Ir lels  in  eat  h  set.      Mach  trommel, 

3  feet  in  diameter  and  l:{  feet  lonj;.  makin,;;  '_'()  revolutions  per 
minute,  and  vith  a  slope  of  I  inch  to  the  foot,  is  driven  hy  a 
sheave  pulley  and  rope  ihive  on  the  oversize  end. 

The  pulp  enters  the  two  coarse  trommels,  the  (irst  (i  feet  lieinji 
covered  with  screens  perforateil  with  4  millimetre  holes.  4  feet 
with  (i  millimetre  hole-,  and  1 1.  feet  with  S  nullimet re  holes.  All 
pulp  passing;  thidu<;h  the  4  millimetre  holes  iroes  to  the  next 
trommel,  that  passing'  the  (i  millimetre  holes  };oes  downward  to 
two  .sets  of  ilouMe  three  compartmen'  iron  Hariz  jiirs:  ami  that 
passinj;  tliroUf;h  the  S  millimetre  hole-  jiasses  downward  tlirou,<;h 
wooden  spoutinj;  lined  with  steel  plate  to  a  set  of  doul  le  two- 
i'<imp.-irtment  wooilen  llartz  ji^s.  The  o\-ersize.  from  these  two 
trommels.  <roe>  downward  to  the  roll  floor,  and.  Iieini;-  recrushed, 
comes  lia(d<  ihroufih  the  s;ime  ele\-;itors.  The  pulp  p.assinir 
throujjh  the  4  millinietic  holes  on  the  tirst  set  of  trommels  passes 
to  the  .second  trommels.  co\-ered  for  the  (irst  (i  feet  with  screens 

having'  -'  nulli ti-e  hole-,  the  pulp  passin.i;  thiciu,;:h  the   2    milli- 

iriel  re  holes  i;(ie.-.  on  to  the  ne.\t  set  of  trommels,  and  th.at  pas>inf; 
o\-ei'  the  2  millimeliv  holes  is  sized  on  the  next  .')  feet  <if  the  trom- 
mel with  j;.  millnietre  holes;  the  pulp  passiiif;  throu<;h  \\n-  2'. 
niillimeti'e  holes  is  tre.ateil  on  six  Overstroiu  t.aliles:  this  size  is  a 
lillle  l.'Hjre  for  Ihe.-e  taMes.  l.ul  it  is  done  in  the  meantime  for  laidv 
of  jijrs.  The  oversize  of  the  2^  millimelic  holes  iroes  downward 
to  a  (loulil(>  three  compai'tmeiit  iron  Ilartz  jij;.  The  )iulp  passinj; 
throujrh  the  2  millimetre  holes  on  the  second  set  of  trommels  then 
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tallies.     Tlie  piiii.  |.assiiiK  tlii-oiif,r|i  the  fif 


lliileisize    i;oe>   to    tin 
crsize  to  tiiree  ()\-eistioiii  tallies 


•i-eens  lias  1  iiiijiinietre  iioles.  the  unde 


anil   tlie  oversize   to  t 


le  concent  rating 


niillinietre   lioles 


^'oes   into 


\    1 


fh   troniniel   and   the   ,' 


lo.x.   a 


settlint;)  is  fed  to  a  conceiitrati 


11(1     (the   liea\y   particli 


11^'  talile,  and  tlie  sii 


erstidiii  and  four  \\i 


run  into  the  tail  race.     The  t\v(.|itv  Ov 

concent ratinjr  tallies,   tlie  two  .s(.t. 

iron  Hartz  jij;.^.  ;,iid  tlie  doiilije  two  coinpnrtnieMt  w 

jiK-s.  are  placed  on  the  floor  lielow  the  troininels.     'jl 


rplns  Water  is 


if  th 


I'  iron  jij;  is  24  iiiclw 


aine  sizes  in  the  hole  as  tl 


lilt  I  he  top  of  the  .screen  has  11  inches  of 


iu'ad.     T 
the  fii 


p  to  17((  revoliit 


ilile  three  coiiipartiiient 

ooden   llartz 

le  .screen  area 

dies,  and  the  screens  are  of  the 

ic  troniniel  which  supplies  the  material, 

oversize  material   for  a 

ions  per  ininut(>:  for 


i\'  ;{<■>  in 


tic  speed  of  the  ji(;s  is  220  revolut 


the  .stroke  is  <  to  I  inch 


ions  per  nimuie:  for  the  coarser  -[/ 


The  product  of  the  jifjs'  first  hutch 


on  the  roll  Moor  below,  wl 


finishi 


icre  it  is  crushed  ai 


Koes  to  the  linishiii;;  v, 


led   in  the  crushinf;  part   of  the  mill:  tl 


liutches  of  the  ji<;s,  not 


Id  goes  to  Inn  :  lieinj; 
le  second  and   lliiid 


crushed  fine 


lieinj;  so  clean,  <r(i  to  the 


r;  and,  owiiiK  to  the  want  of 


rolls  aj;;iiii  and  are 


screen,  they  have  to  j;,,  |,;,ck  into  tl 
enough,    they    <;o    to 
ifttiriied    to    the   jijjs,      T 


;i  separate  elevator  and 


ic   mam  elevator,  where,  if 


concent  ratinij 


iiid    if 


coar.se.    are 


showed  that  the  first   h 


csts    made  on  the  product    of  the  jijj 


coriiiidum,  and  the  second  ;iiid 


itc!i    cleane(|  it   to  alioiit   ">() 


per  cent   of 


of  coruiidiini:  that  is.  fi 


third    hutches  to  li.')  or  4")  per  cent 


corundum  and  ti  t( 


nil  an  ore    which  carries  |() 


per  cent  of 


froiii  the  jigs  s| 
overloaded,  this  did  not 


I    per  cent   ol   magnetic   iron.       The  tailiii"': 


lowed  a  loss  ot    ;{  per  cent 


ample  Jig  c;ip;icity,  ihelo.^se,. 


cut .  lint .  as  they  were  much 
rive  a  fair  showing:  .and.  no  doiilit,  with 


lUld  lie  reiluced  liy  .")(|  percent. 
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'riic  folldwiii.;  is  aliiHit   the  :iviTMt;c  iicn'<Mit:if;c  of  cniuiiauiii 

iiLtlic  ciiil  |ii'<i(lucts;    - 
*  I'ci'  rent. 

Oic  fcil  t(i  mill ["-• 

.lij;  I'liliccnilatcs •'" 

.lis  |i:iili:il  cuiicciitrMto "*'• 

(•)  lailliiiictrc  screen,  ji-l  !ailini:s ■{ 

4  inilliii;     :c  screen,  ji<;  tailin.t;s ■'< 

■2\  niillinietre  screen,  ji.ii  t:ii!in<rs •'> 

'i'.-ilile  ciinceni  rates •'" 

2',   to  •_'  luilliinelre,  taMe  tailings - 

■_>  til   1|   niillinietre,  talile  tailiiifis 

l\   to   1   millimetre,  laMe  t,ailin);s 

1  niillimelre  to  zero,  LaMe  tailin«:s ^ 

Mafriiet  tailings,  coarse ' 

.Mafinei  tailin};s.  tine •' 

Avera^.' ] 

Ue\va>li  t.alile  taiiin,!;> 'j 

■|  u(al  mill  tailinj,'~ '' 

The  corundum  i-  cleaiii'il  to  !M)  .u-  '.».">  per  cent. 

On  the  >ame  floor  a-  the  .ji-v  are  the  Overstrom  ami  Wilfl.-y 
concent  rat  in,!;  tallies:  and  on  an  intermediate  llo,,r  are  six  more 
Overstrom  tables,  to  ireat  the  middlings  Inuu  \\u'  precedin-  Over- 
stiom  tallies. 

The  losses  from  the  concetitratinj;  tables  vary  fmin   \\  to  ■_' 

per  .•ent.  princi|>ally  carried  off  (loatin,!;  in  the  water;    as.  in  the 

crushinu-  of  the  corundum  ci>sr.als,  owinj;  to  the  hardness  and  the 

str.am  which  i^  required  to  cru-h  it,  a  percenta.i:e  of  t he  corundum 

Hces  to  verv  line  powder  and  llo.ats  off  in  the  water.      The  product 

?r,,m    the  con,.ent  rat  in,- tables   :,iid   th.'  linishiiifi:  rolls  js  -pouted 

into, I  Muall  elevator,  which  rai-e-  it  t..  aiiot  her  t  roinmel  for  si/in;:. 

I.elure  l.cm-  run   into  sf,.ra-e  laid.-.      No.    1-'  me~h  i-  the  size  of 

MMccii  on  this  trommel,  and  all  coars.'r  than  this  to  No,  1(1  nie-h  is 

rejected,  and  ^oes  hack  to  the  tinisliin,i;  roll-  and  i    .•ru-h.'d  Miialler, 

Tl'ie  corundum  concentrates  are  now  depo-ited  in  the   live  >loraiie 

tanks;   ihev  are  al-o  u,-ed  .as  filter  t.-inks  to  take  off  the  moi-ture, 

;,t,i|  are  litted  with  a  little  lal-e  iiottoni  lor  drainaj;e.      The  corun- 

,him  coiicentr;.!.-,  which  now  run    aKoul  .-)ll  per  cent  of  corundum, 

are  then -ent  from  I  he  crushin- de|'art  lueiit  to  the  sra<linK '■"""i- 
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111  111!'  .-ni-hini;  part  nf  il,,.  mill.  tl,.-i,.  aiv  I..,,,-  -.t.  ,,i  |„.avy 
rnll-..  IJ  in.-lio  l.v  4(1  inr^h,-.  unl,  -h.-.Tlv  Id  in,-h,-  ,n  .|,,,ni..|..r 
tilKMl  with  l,rav<  .slvcv,.-.  uhirh  >li|,  ,.„  tn  ih,.  .haft-  ar„l  takr  all 
".■.•ir.  Tho  n,ll-.h..ll-.  ai..  lua.h'  nf  lIn.llH.|.|  n,ani;.-,„.-.(.  m,.,-|.  ami 
'I"  Ih.-  \v,,rk  uhh  v..iy  liitl,.  u-ar.  ai,.|  ihr  jaw  ,.lal,-  ,.„  all  the 
cni.-hci-s  arc  liiadi'  nl'  I  lie  -ainc  liialciial. 

The  fiati-  imIN.  n  ii„.l„„  |,v  _.,  i|„,|„,,  ,.,,,^1,  ,|„,  j„,„|,„., 
InuM  tif  >,.,-,.t,.l  an.l  thipl  Initrh.-  of  the  ji...  A.ljarrnt  a,v  ih.. 
(•Mhifa.|(M,r  (i„ishiii-  rolls.  (I  i,„-h,.s  l,y  ;!()  j,,,-!,,.,.  There  i-  .,moi  hrr 
M'l  of  ~iiialler  rolls,  hut  they  liaNC  Hot  I.eeii  set  i,,  work  vet. 

The  ilileiitioii.  when  this  part  of  the  iiiill  w.a- hiiill  it,  UK).!, 
an.l  htiish.Ml  in  the  h.-innin- of  l!»nj.  was  \u  eni-h  .■v..r\thin-  in 
the  rolls  , small  eiioujrht..e.,neentral.'.,n  tin- ( »v.'rM  r..m  .'ind  WilHey 
tal.|..s.  This  w.as  hmn.l  t.,  !,..  impos-ihle.  owin;;  to  th.'  hii;!,  p.-r- 
(••■ntaiie.if  fines,  ami  thi-  hifire  anioinit  .'arrieil  off  in  the  tailinirsj,, 
the  f.,rm  ..f  line  slimes;  the  .h.man.l  for  rh.'  verv  line  sizes  is  small 
ami  they  ai'.'  not  so  i-asily  dean.'.l  as  th.'  ciarser  siz.'s. 

Th.'  .■rushinn-  part   ,,f  the    mill    e.mtainin,!;    the    ah.iv..    m;,- 
I'liincry  is  a  l.uihlin-  14:,  iVet  lotijr.  .'iO  feet  whle'.  an.l  S.')  feet  hi.rh 
with    five   ,lo,,rs.      On    th.-   ,se..,n,|    floor   i-     th.'    ma.'hi.,..   sh.'p' 
e<|Uipp...l  with  a  lath.'.  .Irillini;  ina.-hin...  ami  tw,,  small  sh.'ariti- 
inachin.'s  worke.l  l.y  haiiil. 

The  engine  hou.se  is  e.|uippe,|    with   a   Corliss  eimin..  of  I'.C) 
li.irse-power   a  Culiss  eii<;ine  of  12.")  h.use-pov 
engine  of  I'O  h. use-power. 

'{"he  first  eirtrine  transmits  power  l>y  means  .,f  si.x  eotton  ropes, 

i':  in.'hesin  I'ireumferen.'e.  to  the  main  shaft  .,11  the.-amefl ■.  h,r 

.Irivin,!;  all  tho  jigs  an.l  .•..(..■.•ntralim;  t:,l,l..>.  t  he  tr.mim.'ls  an.l  the 

lar,i;<-(>levat..rinth..topofth..|,uil,li,r-::,No,lrivinj;allth.'};ra.lin.' 
"ia.'hin..rv  in  th..  -ra^l.-r  l,uil,ii„o-  |,y  a  rope-,lrive  fr.un  the  .same 
shalt.  'I'll.'. ,t  her  si.x  -ro,  ,v..s  on  theemcim-  pull.'v  ,lriv.- t  lu-  main 
sliatt  l.ir  the  roll  fl.ior  l.y  means  of  o.  .■  .■.intinuous  r..pe.  with  a 
tfuhteimr  pulley  an.l  a  h.'.lan.vw.'i-hl.  his  :,rranu,.m.mt  i-^  !„,„!. 
taken  ,. lit.  as  in  the  event  .,f  thi>  ro,,,-  hnsakim:.  all  ih.'  ma.'hm,.'s 
-.11  this  ennin,'  ar.>  st..ppe.|  until  the  rope  i>  >i  r.-.i-ht.'ii.Ml  ,,ut  aiel 
l''pla.'.'.l.  This  means  a  stoppa-.'  of  .sevi^al  h..ur-.  wh.^re- 
as.  if  the  r,,|,e.  w.>re  .all  sinjjie  .Iriv.-.  the  hreakaii".' ..f  :,  ro|M.  uoiiM 
caus,.  ,„,  st,,ppau.'.  as  the  ..fher  tiv..  w.iiiM  h.ave  sul!l,.ient  p..wer 
to  .Irive  the  full  l.ia.l  until  the  fiiM  M..p.  wh.m  auoth.'r  ro,,e  .-oiiM 
1)0  .slipp,.,!  on  t.i  it,  haviii-  oeen  [.ivpalcl  ami  >p|i,'.'.l  ov.u- the  two 


-power,  ami  .an  ;iu.\iliarv 
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>li:il't.-.  I'niiii  the  main  sliaft  nf  the  jiu  .-iricl  t.-iMc  tl'">i'  a  r.ipc 
ili-ivc  f;(i('s  liai-k  into  tlic  cris^inc  iduiii  to  (lri\t'  a  small  il\iiami>  <it 
L>-_'(l  li^iit-of  Iti  call. lie  power  capacity,  ■riiclittii'  auxiliary  ciijiino 
ilrivfs  the  ilviiaiiiii  liy  means  of  a  lu'lt  and  ccninter>!iat'l .  in  the 
event  nf  aii>-  stoppage  nt'  the  laifie  engine,  ami  at  the  same  time  it 
runs  the  machine  siici])  U>v  repairs. 

Tiie  secdiiil  eiifriiie.  »<  l'_'.')  horse-power.  runs  th"  crusiiers  ami  a 
small  Kcint  pump.  The  power  is  tmnsmitteil  from  the  engine  to 
the  countershaft  liy  a  ciiiitinuous  maiiilla  rope.  P.  inches  in  cir- 
cumferencp,  with  a  tightener  pulley:  this  also  is  lieing  clian<;e<l  to 
single  ropes. 

Ill  the  same  room  as  the  engines  is  a  cross-compoK'iil  air 
compressor,  with  ii  iniediate  ami  after  coolers,  coinlenser.  ami 
air  receiver,  having  an  air  capacity  of  1.7(10  cul)ic  feet  of  free  air 
per  minute,  ami  compressing  it  to  UK)  p-mnds  per  s(iuare  inch, 
thus  providing  the  (piarries  with  suHicient  air  to  run  almut  thirty 
drills. 

,"^team  is  sujiplied  to  the  engines  from  three  return  tuliulai 
lioilers,  ofeet  diameter  and  IS  feet  long,  with  fiiriia<es  and  tines 
liuilt  up  with  hricks.Wooil  fuel  is  used,  dry  jHiie.  maple,  liircli, 
and  |)oi)lar  being  the  priuci|)al  woods,  theconsumpiion  amount- 
ing to  •_',")  to  :5()  cords  |ier  24  hours.  The  lioilers  are  placed  in 
a  liuilding  apart  from  the  mills. 

The  water  to  supply  the  crushing  and  coiK'eni rating  jiart  ol 
the  mill  is  pumped  iiy  a  Hoot  pump  from  the  liasemeiit  of  the 
grader  luiililing.  to  a  tank  placed  heliind  the  first  set  of  c<iar.se 
rolls.  This  pump  has  a  capacity  of  I. ODO.OOO  gallons  per  24  hours, 
and  throws  it  against  a  hea<l  of  (ill  feet.  From  this  tank,  the 
water  runs  to  the  rolls.  taMes.  jigs,  and  launders.  .\  jet  of  water 
is  used  to  feed  the  ore  into  the  rolls,  and  to  keep  ilown  any  dust. 

Cniilir  hitiUUiiii.-  -The  grader  liuilding  is  i:{.")  feet  long,  till 
feet  wide,  and  M)  feet  high.  The  concent lates  are  brought  into 
this  building  by  a  conveyor,  and  dr<ipped  on  to  a  dryer. 

Tiie  doulile-decked  dryer,  iiiadt-  of  iron  pipes.  1',  inches  in 
diameter,  is  heated  liy  exhaust  and  live  slctilii.  The  wet  concen- 
trates are  ilistributed  from  the  coineyor  ujion  a  .No.  4  mesh  wire 
screen,  through  which  the  stuff  as  it  dries  drops  <in  to  a  con- 
vestir  belt,  thence  t<i  an  ele\alor.  and  is  raiseil  to  the  •  ip  ot  the 
building.  The  stream  of  concentrates  is  then  divided  ovi  i-  magnetic 
.separators,  one  being  of  the  cone  and  the  other  of  the  dium  type. 
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Till'  .■(iiiri.MtiMtc-  coiitaili  l_'  tul.-.  |„.r  rem  ,,1  ,UAitin-tu-  iim,;  ||„. 
liolilMajr'icli.M-  ,ti<-cr]lr:,l,..n,,,l,,uti  tn  1 1„.  .pili,.,- ,,n  llir  tl.h,r  l.clou  . 
and  tlic  iiia'-ictic  in.ii,  '•ciitainiiitr  1  t..  :.  per  cent  of  .•,,nii„iiiii].  is 
ilrn|.|)(.(i  outside  uf  the  KiiiMiiij;  lor  fiiitlier  tieatineiit. 

honcliiii^-  ~|, litters,  with  thice  srreeii-,  divide  thi-  coiieeii- 
tlates  into  thiv.-  size^:  Xo.  I  takes  all  si/e~.  iVotri  s  to  l' I  ineshes 
inclusive,  an. I  sends  them  to  .\>,.  1  graders:  No.  2  takes  all  sizes, 
from  :{(!  to  70  meshes  inclusive,  atid  semU  them  to  \o.  _>  jiraders; 
No.  ;{  takes  all  .-izes  fr.,m  Mt  to  2((((  meshes  inclusive,  and  sends 
them  to  Xo.  :{  ijradeis. 

The  rou};hitij.'  grader  <:ives  sizes  pa.ssin.;  thfoujth  the  screens; 
Xo.  1  is  divided  into  sizes  L'4,  2(1,  !(i.  14.  12.  I(»  and  s  is  over-size: 
No.  -2  into  sizes  70.  (iO.  .-)4.  4tl.  :iti,  :;o  and  24  is  over-size:  and  Xo. 
■•i  into  I'OO.  ISO.  I.-,(l.  120.  100.  !»0.  so  ami  70  is  over-size,  ThcM- 
IModucts  all  iio  into  hills  al.ove  the  rewashin;;  tallies  and  ll(,oper 
;iirjif;s.  Steel  wire  sciven-cloth  is  used,  from  S  meshes  to  .'iO 
meshes:  atid  silk  .scieeii-cl,,th  is  used  for  all  of  the  other  sizes, 
from  :{()  meshes  to  200  ineshes. 

The  Hoo|)er  air  jii;  is  a  f;ood  m;ichiiie  for  concent  rat  inj;  drv- 
sized  concentrates:  it  works  well  on  concentr.ates  from  24  meshes 
tti  70  meshes,  and  fjivcs  four  !;r;ides  of  produce  from  .")0  per  cent 
corundum,  as  follows:  fiists.  oi-  he;ivie>t  portion.  niaKiielite  ,ind 
pyrites  which  have  escaped  the  magnetic  separators  are  e.vtracteil 
and  sent  t,,  pi],...;  outside  the  haildinfr;  ~ei'onds,  or  lijihter  |ior- 
tion.  is  clean  coniiidum  (10  to  'X,  p(.r  <'ent  pure:  thirds.  ,,v  mid- 
dlnms.  are  held  for  retreatment.  until  a  iiuaiitity  i>  ai-cumiilated  : 
and  fourths,  tailings  or  w.aste  carrying' olT  4  tod  per  I'ent  of  coniii- 
dum. The  clean  corundum  passes  from  the  M.x.per  ji.sis  to  ;in 
elevator,  which  raises  it  to  the  top  of  the  Imihlinj;, 

I'ive  Wilfley  rew.ash  t.aliles  are  u.sed  for  cleaniim  up  the  coarse 
and  the  fine  sizes.  The  Wilfley  tallies,  riiiininji  at  2.")0  revolutions 
per  minute,  treat  the  tine>,  .uid  the  Willley  tal.le  ti-eatinj;  the 
coar.se  sizes  runs  at  21.")  re\(.lutions  per  minute;  the  coaisc  tallies 
have  a  .stroke  of  ,'  inch  ;ind  the  (im.st  talile  a  stroke  of  .:  inch. 
The  products  are:  firsts,  on  the  liijjh  side  of  the  talile,  :\  little 
ma),Mietite  and  pyrites:  s(>conds  are  I'leaii  corundum,  ss  to  00 
per  cent:  thirds  or  middlings  are  retreated  on  the  same  t:tlile; 
and  iouiths,  lailiiij:-  oi-  waste  contaitiiii.i;  .'>  [ler  cent  of  corunduni. 
The  clean  corundum  from  the  rewasli  tallies  is  carried  l.i  tlie 
second  deckof  theilryer.  drie.l  and  droppeil  .lown  to  thecoiivevur, 
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t;ik('ii  t(i  the  clean  elevator,  ami  !;oes  to  the  top  nt'  the  ipiiililin^ 
/iloiij;  with  the  enniinlutn  iVmii  the  HiHi|(er  jij;-^;  then  it  «"<'■'  "ver 
the  litii>hiii,i:  ma^tieti<'  .-epafatur.  ilii>p<  '  liioiiKh  the  tliHir,  ami 
pa.^se.<  the  final  inairnetie  sefiafatur.  '{"he  [ircice,~.«  lea\-e~  a  coiilli- 
ilillii  eairv  itii;  iVolu  1  to  L'j  pef  cent  ni  iron,  in  the  I'diln  nl  ccini- 
liined  iiiiii  in  the  ef\>tal  cniumluin. 

The  cciruniliiln  li'.avini;  the  ina.i;netic  >epaiatiii'  <;"<'>  '"  the 
tini-^hin;;  -^plitteis.  of  the  same  type  :i'  tlm-e  alreaily  iiHiiticiiied. 
This  last  iipeiatiun  tinist  lie  caret'iill>'  elTecteil.  as  tin-  e.x.act  siziiif; 
is  \"ery  itnpiiit  ant  tn  u  heel  makers    .and  \isers  nl'  ItMi.-e  cdiundutn. 

I'roin  the  titiishinj:  ijradef.  the  prudiict  ihnjis  into  hitis  in  the 
ticior,  t'ldin  which  it  is  drawn  intn  hajrs  cfintaiiiiiii;  101)  pminds. 
.Samples  are  taketi  fri  in  all  the  sizes  each  d.ay.  het'o'-e  the  I'ajis  are 
sewn  up,  and  as  simn  as  the  results  .are  sent  iVniri  tlie  ass.ay  nllice. 
the  ^rade  nf  (juality  is  iiiafkeil  mi  e.acli  lia,;;.  ami  it  is  then  ready 
til  lie  .sent  to  market. 

'i'liree  firades  are  made  to  suit  the  wheelmaker.  'I"he  vitrified 
wheel  re(|uires  the  hij;liest  Kiade.  the  silicate  wheel  takes  the  next 
jjrade.  and  the  third  fji'ade  jicn>s  to  the  cement  wheelmaker  and 
the  ])iilishiti,!:  traile.  Tiie  ciiriindum  for  vitrified  wlieels  varies 
from  !MI  to  !'•")  pei'  cent  pure.  The  silicate  or  chemical  wheel  is 
ma<le  with  silicate  of  .soda  as  the  liinditi};  material.  The  liindiiii; 
materials  used  in  tlir  cement  wheel  are  shellai'.  India  rulilier.  lin- 
seed oil.  eti'. 

The  cost  of  pid<lucitij;  finished  c(iniiidiim.  includiiii;  iiiiniii;;. 
iiiiliiii.!;,  concentrating,  siziiij;;.  packinj;.  office  e.\|ienses,  insurance, 
and  fi'''"'''''  I'hari^es.  has  not  yet  lieeti  reduceil  helow  t'S  (■?-!(()  a 
ton:  liut  with  a  well  eiiuipped  mill,  ciushiiij;  l.V)  tons  per  L'4 
hours  of  a  iirade  of  ore  coiitainin!;  II)  to  12  per  i-eiit  of  i  (iiiindum 
the  cost  should  not  exceecl  i'ti  to  t"  (?»•'>()  to  S;!."))  per  ton. 
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Crystals  of  jiarnet .  Usually  almut  half  an  inch  across,  liiit  ui 
siune  I'ases  an  inch,  or  even  more  in  diameter,  occur  thickly  dis.se- 
minated  through  a  mii'aceous  aiiiphiliolite  on  the  east  tov.n  line 
of  the  township  of  CardifT.  where  this  is  met  liy  the  line  lielween 
concessions  \T  aiiil  \  !!.  There  is  a  ,i;reat  liody  of  the  ro(d\  in 
i|uestioti.  and  it  is  well  (  used  on  t  he  intid  runniufr  .aloiiir  the  south 
shore  of  I'aiidash  lake.      The  jiai'iiet   is  pink  in  colour,  and  occurs 


-?-iK?:i'i<te-  :• 


i*w 


■i     :*; 


1 
f 

(;Ki.i,(i(,v  lit   II M.iiii  KiiiN    \\i>  ii\\(i((iKi    \ui  \-,  iivi.    :is:i 

ill  tlic  fill-Ill  iif  wi-ll  ili'liiii'.l  i-|-v>l.,|-.  -iiiiiculial  tlatlcniMl  m  i|„. 
[ilanc  lit  till-  t'liliMlinii  I'f  the  ciii-lii-iMi,'  nu-k.  Tlu-  luck  i^  (-(1111- 
|).-ir:ifi\ -ly  soft  ullil  f;i.-il\-  rni~licil.  ami  -huuM  [iciinit  ut  an  ca-x 
roiiccur ration  of  the  irariict  if   doiicil. 

A  ^ircat  liody  of  dark  lia^ic  jiiici---  or  ain|iliil.olitc,  rii-li  in  L'ar- 
Mct-  i-i  also  cxpo^iMl  oil  thr  north  -Imrc  of  li-li  Tali  iakf.  mi  |oi< 
12  ami  1.!.  iMiiicf«-i..ii  I X  uf  tlic  to\Mi-lii|i  of  Harrourt,  'i'Li' 
i;;inift>  ran^c  in  ^i/c  from  siiiaii  imiiviiinals  up  to  rr\^tai>  an  indi 
in  (liaiiictcr,  ami  arc  i|i>triliutf(l  aluimiaiitlv  throiiLrli  the  lo.k. 
(Sec  al-o  pajtc  I7li  . 

\l'  \  I'm.. 


A>  iniKlit  lie  cxprctcil,  apatitf  i.^  foiiiiii  at  \arious  pomi-. 
throiinliout  tile  rc;;ioii.  I.iit  the  inari'cs>iliilii  \ uf  mucii  of  llic  ili.— 
trict.  toufliicr  with  the  low  jiriccs  prcxaiini!:.  have  prcM-iitiMl 
tlu'  >liippin;;  of  ilic  inati'riai,  a!fhou<rii  considcraliic  dcvcjop- 
II  'tit  work  \\ns  lict'ii  diiiiii  in  tin'  township  uf  .\Ionniouth.  t..  thr 
northwest  of  Tory  Hill  .-tatioii  on  the  Irondalc  Haiicrofi  and 
Ottawa    railway. 

.\t  .Millar'.-  pho.-phaii'  mine,  situated  on  lot  1.").  conco-i.iii 
.\l  ot  .Moiiinouth.  till'  apatite  uccuis  in  masse-  u[i  to  a  \ai'd  in 
\\idtli.assoi-iate(|\\itliacoarsely(iy-Talliiieaf:!:rej;ateof  hiirnlilemle, 
pyro.vene.  Maek  niiea,  ealeite.  and  sphene,  with  .1  little  |i\rite. 
It  is  present  in  one  ..f  the  larjie  peumatite  dikes  which  are  so  aluin- 
dalit  ill  this  vicinity  ciittiii<;  the  Landed  i|Uart/.ile.  The  apatite 
is  of  the  crystalline  <;raniilar  xaiiety,  and  is  either  red  or  jrreen  in 
colour.  Several  tons  of  apatite  which  had  lieen  extracted  lay 
l»y  the  side  of  the  e\ca\  atimi.  Iiiit  all  work  had  l.ecu  ;ri\'eti  up. 
Xo  definite  ii>fotriialion  wa-  availaMe  as  to  whefhei-  an\-  ship- 
ments  had   lieen    made. 

Larue  ci  vstals  of  a.parite  are  fi.ui.il  associated  uii  h  i-rx  -tallitie 
mas.ses  ot  horiiMende  in  xciiis  of  pinl-.  ralcite.  cut  t  in;;  a  line-irraincd 
jtncissic  foid^.oii  lot  ;!.  coll '1— 1011  \  of  the  town -hip  of  M  .nt  ,.  nh. 
The  upper  portions  of  the  X'eins  have  lieen  dis-ol\ei:  ,,  -.iv, 
leavini;  crevasses  which  are  now  partially  filled  with  soil.  thn.  i;:li 
which   the  afiatite  crystals  ;i;-e  scattered. 

So  far  a-  at  iiresent  kn  -wn.  hou,\cr.  the  quaiitiix  of  lii,- 
miiicral  is  not  sufficit'iitly  lar^.'  to  lie  'i  imporfanc«>  fiom  a  cmn- 
niercial  -tandpoini.  althoUiili  its  pic-t   :<-e  would  ser\  1    to  indicate 
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tliaf  larjrci-  iiccmictii'cs  Miylit  lie  discdxcrcil  if  tlic  .-iinniindiiif; 
district    were  (Miclully   |ii(i>|)cct(M|. 

Small    (|ilalilili('s   nf   apatite    al> ■ciii'   in    assciciMt  inti    uitli 

<;faiiuiar  iirccii  |i\i'ii\cri('  and  si-a|Miiitc.  in  \ciiis  cuttiiiu-  iai>t\- 
ucatlicniiK  KMciss.  which  <icciifs  <iii  this  Int.  A  small  amimiit  ni 
uoik  has  liccii  done  at  this  locality.  Imt  vvvy  little  of  the  minefal 
could  he  seen,  .and  hut   little  has  lieen  shipjied. 

Apatite  is  also  ie|Miiled  ;is  dcciiiiinf;  at  t  he  follow  ini:  additional 
localities:    -(See  also  |i|..  ss  and   l!)!ti. 

'I'ow  tiship  of    Dudley,  lot    4.  concession    III. 

Touiishiii  of  Ihsait.  lot  II.  concession  \, 
'I'ouiiship  of  Haicouit,  lot  ■_'!.  concession  .\I. 
'rownship  of  Monmouth,  lots  1  I  and  17.  concession  .\I. 
Township  of  CafdilV,  lot  S.  concession  .\\l. 
Ton ii>hip  of  Cardiff,  lot  L'L'.  conces.-ion  .\i\'. 
Touiiship  of  Cardiff,  lot  2'J.  cor;i'essi<iii   .\l.\. 
Township  of  i'aiaday.  1  miles  southwest  of  Haiicioft. 
Township  of  .Moiiteasle.  lot  L'ti.  concession  \  I. 

\\  Mil.. 
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.Much  attention  has  heen  dii-eeted  to  ih'posits  of  this  kind 
liecause  of  the  domatid  for  this  material  in  the  m.inufacture  of 
I'ortland  cement.  The  material  forming;  these  deposits  is 
made  up  of  iiearl\-  pure  larhoiiate  of  lime,  with  a  ,l];reater  oi' 
less  admi.xture  <if  impurities.  The.-^e  impurities  are  mainly  silica 
and  orj;anic  material,  toirellier  with  smaller  i|Uaiitities  of  other 
miiKMal  matter,  chielly  iron  and  aluminous  oxides.  When  pure, 
it  is  white  or  pale  cre.ani  m  (dIoui-.  \ar\in^  in  texture  from  \o\y 
fine  imp.alpahli'  powcler  to  r.at her  coarsely  (;ianular.  is  loo.selv  co- 
herent, and  ilissolves  readily  wit h  elTerxcscence  in  .acids,  with  very 
little  residue.  Althi'Ui^h  lieloiiirinir  to  the  present  or  post -(glacial 
Ke<iloyic,al  period.  ihi>  niarl  is  not  al\\a\sof  \'er\  recent  foini.ation, 
as  ni.an\-  lieds  of  it  .ire  o\erl.aic|  li\  deposits  of  peat  or  soil,  the 
latter'  sometimes  supporting;  a  i;i-owlh  of  I'orcst  of  hir^'e  trees. 
.\s  ;i  rule,  however,  these  deposits  aie  fouml  coxciMiii;  the  limlies 
of  >h;illow  l.^kes.  ponds,  (.r  marshes,  oi'  the  sh.al lower-  places  i<i  lia\s 
o(  deeper  and  comp;  . at ivel\'  larj^e  bodies  of  water,  and  is  very 
evidetilly  still  in  process  <.f  deposition.  Tlu'  usu,ill\-  conspiciioii.s 
;iiid  s times  alumd.ant   presence  of  the  slu'lls  of  se\eral  siiecies 
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of  'Voh  WMli'i-  iiiolliisk-  sccirKMl  .iiuiily  -iii;i;cslivc  In  llic  tiist 
|)l;ii-c,  lliat  Midi  ilcl)ii>its  li:ii|  I  heir  miiriii.  i  mi  her  u  IkiIIv  (ir  in  I  arm' 
pall,  ill  llic  acniiniilaliiiii  ni  >ucii  calcarcnii-  -hells,  in  a  inure  or 
ies>  t'laiiinenicil  eiiinlition.  .and  hence  ihe  name  -hell  marl  .so 
frec|Uenlly  a|i|ili<'ii.     'I'liis  ua>  the  tir.-l  aii'l  >iniple~i  e\|il:in.iiion, 

Otiii'r  ll lies,  ailhoiiirh  iml   ileiiyitiu'  the  imporlalit    fact    |ila\cil 

liy  -iich  oriraliic  .aL'eiicw  holil  thai  the  nltiinale  sinirci  of  this 
caicarcoiis  iiialeiial  ua-  ilerixcil  from  the  clays  of  ;;l;icial  deposit, 
or  conlifiiiou-  masses  of  limestone.  It  has  lonj;  heeii  known 
that  riinniiii;  water,  uith  ilissohcd  carlionic  acid  ,i;as.  is  cap.aMe 
of  taking;  up  a  consideraMe  percentage  of  lime  and  other  mei,allic 
.salts,  while  recent   iincstii;  .tioiis  ha\-e  shown  that   lime  as  the  M- 

carlioiiate  is  soluMe  to     1 \lent    of  'J.iS  parts  ir:   a   million   in 

w.ater    cont.aiiiin;;    no    carlioii  dio\ide.' 

'j  hi-  Water,  it  w.a-  lieliex'ed.  issiiiiii;  in  the  sh.ape  of  spiini;s  and 
s|irini;  creek-  uhich  supply    iiio-t    if   not    ;il|    of   ihe-e  in.arl  lakes. 

dcpositeil  ,a  I  "lit  ion  of  the  1  ill n  reachiiii;  the  siirf.ace,  in  t  he  shape 

of  a  very  tine  powdi'r,  which  lorms  so  hiiire  a  portion  of  t  he-e 
deposits,  Uccentlw  howexer.  .\ir.  Charle-  .\,  l»;i\is-  of  .Ulna 
College,  Michiil.a'i.  who  has  made  \ciy  full  and  detaileil  iinesli- 
jlatioiis  into  t  h(  o'  iiiin  of  i  lie  import  ,a lit  marl  deposits  of  Michiu.an, 
has  come  to  the  conclusion  tl  '  "while  some  limileii  and  rather 
small  de|io.-ils  of  marl  are  p  ililx'  liiiilt  up,  or  at  least  larf;el>' 
coiitriliuted  to  liy  inirlluscaii  aid  oiher  in\  citcl  .late  shel!^  the 
deposits,  which  are  proxini;  conuneicially  valu.i  c  in  the  c^iion 
miller  coii-ider,at  ion.  do  not  coiit.ain  recojinizalile  -hell  fra,i;iiieiils 
ill  any  pri'poiider.atice.  allhoi|i;h  numeiou-  ne,ail\-  entire  fraiiile 
shells  may  lie  re.adil.x'  w.aslied  or  -ifted  from  i  he  marl,  The  con- 
dition.- under  which  m.arl  i-  foiiiiil  .are  -uch  that  the  lirindim;  of 
shells  into  ini|ialp,a  I  lie  powder,  or  line  mud.  h\  -trout;  w  ,i\  !■  ai-'imi. 
is  iliipioli;di|e,  if  Hot  impo--il)|e,  \i>['  e\po-ed  -ho|r-  and  -hallow 
w.ater  ot  con-ider.alile  extent  .ire  in'ce--ar\  to  -eciiif  -udi  iirindin;^ 
;icl  ion.  and  i  he-e  ,-ire  noi  iieiici  ,illy  found  in  coiiiieci  ion  with  mail  " 

<  >ii  I  he  III  her  hand,  ■'  if  I  he  ainou'il  of  c.iilioii  dioxide  coin  .lin- 
ed in  liie  Water  i-  citii-ii|er,alile,  some  of  it  will  e-cape  on  le.ach- 
ilii;  the  surface,  liecau-e  of  decrea-e  of  pre-sure,  and  w  it  h  It-  e-c:ipe. 

'  ■rrc.i.lucll  ;ei.l  liciilci  fclui-  ihr  I  .iii-lii  likcii  'liT  Kika  ilii  iicil  licr 
•  '.llciiiiii-    iMnl     .\l.ij;lic-iillii-,       /cir-cliotl     till     .\'ium.ilili  ll  (  111  hiic.     xil      17. 
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if  rlie  saturation  point  for  the  dissolved  mineral  matter  has  lieen 
readied,  a  part  of  this  matter  must  l>e  dropped  in  the  form  of  a 
very  tine  powder  as  tlie  water  runs  aloiiK  over  the  surface.  Theo- 
retically, tiien.  some,  if  not  a  «reat  part  of  the  dissolved  matter, 
should  lie  thrown  down  along  the  course  of  tlw  sprinj;  centre, 
esjtecially  wherever  there  is  .slackwater.  .Moreover,  we  should 
expect  the  waters  of  the.se  sprinjts  and  streams  t<i  show  more  or 
less  milkiness  in  standing  e.\posed  to  the  normal  pressure  of  the 
atiTiosphere  at  usual  temperature."  It  is,  therefore,  contended 
that  .some  other  cause  or  causes  tiian  the  simple  relea.se  from  the 
wateicif  tile  SDlvent  c;ulMin  dio.xide  nuist  lie  .si.ufrjit.  .After  careful 
stud>-  and  investigation  it  is  shown  coni'hlsively  th.at  calcium 
carlionate  is  concentrated  and  precipitated  by  the  agency  of  (  hara 
and  other  related  alga',  and  the  author  sumnuirizes  as  follows  in 

riMfMnl    ti\   tlw»   iii.ii'I    ,,!•  I..L-*,  );i.,,.  .1,. -;♦..  ..f    m:-.i.; 


cope  as  cry.stalline  in  structure,  an<l  is  derived  from  the  alga' 
ini'rustation  by  the  breaking  up.  through  decay  of  the  plants,  of 
the  thinner  and  more  fragile  i)arts,  or  by  (lisi..;egration  of  the 
younger  parts  not  fully  covered.  (.">)  That  .some  of  this  finer  mat- 
ter is  cap.'dile  of  remaining  suspended  in  water'  a  sufhciently  long 
time  after  lieiriL' sh.'ikeii  mi   witli   It  tn  iniLo  W    itniin,.<.^<.,i.i' t,,  ...I 


time  after  being  shaken  up  with  it  to  make  it  unnecessary  to  ad- 
vance any  other  hypothesis  to  explain  the  turbidity  of  the  waters 
of  some  marl  lakes,  than  th.-it  it  is  caused  liy  w.'ive  or  other  agencv. 
(0)  That  shells  and  shell  rcMuains  are  not  important  f;u'tors  in 
the  production  of  the  marl  beds  which  are  of  largest  extent.  (7) 
That  there  is  in  marl  a  small  amount  of  a  water-soluble  cjilcium 
salt  readily  .siilnblc  In  distilled  water  after  complete  ev  iration. 
It  is  concluded  iiy  .Mr.  l);ivis  that  these  alga'  are  the  active 
agents  in  "the  concentration  of  calcium  salts  in  the  fresh  water 
lakes  of  .Michigan,  and  that  they  alone  have  produced  a  very  large 
part  of  the  marl  which  has  accun'ulated  in  these  lakes.      It  .seems 
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]ii()lia!ile  mIso  that  the  principles  (jcvcldpnl  hy  those  -tuilics  are 
of  very  wide  iip|)licati(ms  in  woikiiif;  (jut  pidlileiiis  preseiiteil  l>v 
fDi'iiiations   (Icveliipeil    Uiidei'  similar  cDliilitidiis   elsewhere." 

Marl  lias  Keen  extensively  useil  in  the  nianufactnre  of  I'oitianil 
cement.  .mikI  as  a  conse(|nence  attention  was  i|iicct(i|  to  t  he  lafKcr 
and  more  conveniently  situ.-iteil  deposits.  The  (•hemi<-al  element.s 
necessary  for  the  maiiufactuie  of  I'ortl.Mnd  cement  are  lime,  silica, 
anil  alumina,  the  last  two  lieini;  generally  siippliecl  liy  some  form 
of  clay  or  shale,  the  average  ratio  Ijein;:  one  |iart  cla>'  to  four 
p.-irts  carlioiiate  of  lime.  '!"he  lime  used  may  lie  ch-issitied  under 
three  general  uroups.  -arj;illaceous  limotone.  mail,  and  lime- 
stone. The  last  in  ttie  presiMit  order  of  output,  luit  pmlialilv 
second  in  ;imoimt  of  capital  invested  and  men  emplnyed.  is  marl.' 
I'or  profitable  working  the  marl  should  aveiaf;e  at  least  ten  feet. 

It  is  sometimes  used  as  a  dressing;  for  soil  which  is  delicienl 
in  cal<-areous  matter.  When  calcined,  marl  yields  a  nearly  pure 
and  very  white  lime,  well  ad.apted  for  mortar  and  other  uses. 
When  pure,  marl  may  li(>  u.sed  as  a  suUstitute  for  prepared  chalk 
or  whitini;  in  cleaiiinj;  metals,  and  for  simil.ir  purposes.  In  many 
parts  of  the  country  it  is  commonly  employed  liy  the  |ieopl(>  for 
u-|iitewasliing  their  buildings. 

It  has  also  been  used  for  the  production  of  carbonic  acid 
gas  for  the  manufacture  of  soda,  and  other  aerated  waters,  m 
place  of  the  pulverized  chalk  or  marble  dii.^t  which  is  generall\- 
employed  - 

Two  important  deposits  of  this  kind  have  come  under  our 
notice  in  the  examinatinii  uf  this  region.  The  more  e.\tensi\-e  and 
important  deposit  is  that  which  is  still  in  proi'ess  of  deposition, 
covering  the  shores  and  the  gre;itcr  poilio!i  of  the  bottom>  nf  the 
Mlue  .S'a  lakes,  which  form  the  he.ad  waters  of  the  branches  oi 
Keaver  creek,  ill  concessions  .\ll  and  .Mil  of  the  town>hip  uf 
Limerick.  The  other  deposits  form  the  bottmii  nf  ,'<iiow  lake. 
a  sheet  of  shallow  water  which  occupies  almost  the  whole  nf  Int 
'J4,  concession  I  .\  of  the  township  of  \\'oll;iston.  The  depth  of  the 
marl  was  in  neither  case  ascertaineil,  but  it  is  verv  eviilenil\  nf 
such  e.xtent  as  to  be  a\ailable  for  economic  purposes.  The 
inaii  of  Snow  lake  is  overlaid  by  about  four  inches  of  saiid. 

'  Henry  S    .■^parkiiiau        ■  Maimfai'lnrc  nf  CriiirMt  fnnii  .\l.irl  anil  <'l:iy." 
I'roo.  KiiKiiicirsCliihdf  I'liii.i  ,  .\|iril.  l!Mi:t.  |i|i    l.">l    IT.V 
^  Ciciil.  uf  Can.,  isii:!.  pp  7ii:t  7n». 
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It  is  ill  inunv  |)i.i('cs  ijnitc  wliitc  ami  (•(iiitMiiis  nuincrous  little 
siicjls.  A  iiiiiilc  titMlcil  with  dilute  liyiliocliloric  aciil  went  into 
s<ilutiiiii.  i'uviiiir  liut  a  ciiiiiiiaiatixcly  small  atiimmt  nf  iiisdluMe 
rcsiiluc  whirl.  sli,,ws  that  the  deposits  consist  of  carlioriate  of 
lime  liol'lih)';  oiily  a  eoiiiparatively  sni..il  percentafje  of  impuiities. 
At  the  jilue  Sea  lakes,  shells  of  various  species  are  conspicuous, 
and  the  followini;  species  collectecl  were  determined  li>'  Dr.  J. 
I',  \\liitea\-es:  ^ 

Spliiei-ium  sulcatum  (l.amrar(di) 
I'osidium  aliditum  (lialdimandl 
rianoiiiiscampanulatus   (Sa\) 

liic.ai'inalus 

defleclus 
l'li\sa  ancillaria 
X'alvata  tricarin.ata 
Campilonia  dccisum 
l.imnea  'iallian.a  ( '.') 
Mesodon  sp,?  { N'ounj;) 
.Succinea  oralis 

With  the  possilile  exception  of  limnea  4;all>.ana.  which  is 
suppose(l  to  lie  extinct.  ;dl  the  ahove  icpresent  exi^linir  species. 
They  are  all  ficshwatei'  shells,  with  the  e.xcejition  of  the  last  two. 
which  are  hand  sp(>cies. 

\l  Milil.c. 

Owiijf;  to  the  exten>i\-e  huihliii^  of  lar^'e  edifices  at  present 
jioimi:  on  in  l-.astei'ii  Canada,  su,-h  as  i;o\-ernmeiit  liuildin,!;s, 
li.anks.  pulilic  lihraries,  etc..  the  .attention  of  architects  should  lie 
drawn  lo  the  appai-enlly  unlimited  >upply  of  \arioUs  marKles 
uhii'lican  lie  olilainecl  in  I  his  di^t  rici .  ( >iil\  , a  few  places  l.ave 
lieen  opened  for  ornamental  ^tone.  I. in  these  cx.atninatiMii-.  were 
sullicient  to  show  tli;it  niarhles  of  \arious  colours  and  textures, 
ei|Ual  to  t  he  hest  iinpoj-teil  material,  could  lie  olitaine(l  in  the  legion. 
I.ar.ue  li|o{d\-,  free  from  Ihaw-  ami  shakes.  .-nitaMe  for  coluimis 
of  an\  size  can  lie  i|U:irried,  and  a>  t  ransport  ,ation  t'acilities  art? 
adei|Uate.  >tiine  coiiM  he  put  on  the  market  iti  larp'  I'elitres, 
such  as  'roroiito.  Ottawa,  and  Montreal,  at  prices  tnuch  lower 
thati  those  ohtainini;  for  itnpictivl  tiiarhles. 


<;K()l.l)(iV    (IF    IIAI.IIM   lilO.N      \\|i     li\\(   iiiiKI     AUK  AS .  ( )\r.       ilMj 

On  l(i:s  1  and  2.  coticcssioii  XII  of  FaiailMV  tnurisliip.  a  fircat 
ileal  (if  wiirk  has  liocii  ddiic  in  diiciiiiij;  uji  a  iiiarlilc  (|Uairy.  on  the 
iMirtlicni  cdfic  (if  tho  ai'oa  (if  ciystalliric  liiii('s|,,ii,.  inuiKMliatcly 
sdutli  (if  the  cxK'iisivc  liddy  df  iic|ihclinc  syciiito  iicac   Maticnift. 

The  |ii-csciicc  df  j;(Mid  Wdikalilc  iiiarlilc  has  liciv  liccri  pnivtMl, 
hy  pits  and  strippinjis.  dvci-  an  aiva  nidrv  than  half  a  mile  hm-;  liy 
sdiiio  1. ()()()  feet  wide,  Stdiic  can  lie  dlitaiiicd  ian,i:in>;  fnini  a 
coarse  crystalline  white  niaiMc  Id  a  f;r('yi>h.  d,,ve  cdlnmcd.  fino- 
Ki-ained  stone:  varijiated  and  vcinccl  niarliles  have  alsd  Keen  un- 
cdvered  in  places  by  lenidval  <>\  me  drift. 

At  the  main  \V(irl-;iii..i  place  (if  this  (|iiarry.  a  wideilikcdf  ijrncous 
rd(d<  has  slinhtly  (list  urlied  the  beds,  hut  neveilhelesssdniever\  la  rj,'e 
iildcks  have  been  extracted:  some  df  thdse.  \vhi(  h  were  Ivinf:  (in 
I  he  tldor  df  the  (|iiarry.  weighed  up  td  JO  ldn>  nr  nidic.  without 
a:iy  apparent  seridlls  Haws.  In  nther  p-irts  df  the  lid^v  the  bc(N 
are  lyinij:  in  a  very  favcirablc  pusiiidn  f(ir  Wdrking,  the  dip  beini; 
generally  very  slight. 

The  Ontario  .Marble  (Quarries,  Ltd.,  under  tiie  inaiiager.-hiii  "'' 
.Mr.  Thos.  .Morri.son,  with  a  head  oliice  in  Toronto,  has  securetl 
two  lots,  Xos.  41  and  42  of  the  Hastings  mad  (tdwn^liip  df  lara- 
day).  and  is  (ipening  up  a  marble  <|uarry  updii  theiTi.  The  Wdrk 
at  the  time  that  the  pmperty  was  visited,  (in  .Inly  2.  IWOS, 
(•(insisted  (if  stripping,  and  the  preliminary  (ipening  up  df;  few  faces 
the  fdck.  The  drift  CdVering  tiie  area  is  thin,  and  the  fork 
dUtcnips  at  many  places  on  the  lots.  The  deveidpment  of  the 
property  which  has  been  carrieil  out.  sliows  that  at  least  four  di.<- 
tinct  varietie.s  of  marlile  can  be  oiitained  in  different  parts  of  the 
area.     These  are  distinguished   by  the  c(inipa!i\-  as  hdliius: 

1.  ■■Laiinnliiin  Vmi."  Tin-  i-  ;i  variety  df  htie-grained. 
nearly  white  marble,  wiili  a  brecciated  Mructure,  there  being 
eldnga1e(l.  ludre  or  le,-s  rectaiigul.ai-sliaped  f>agment>  of  a  wliite- 
graineil  marble  cemented  together  witli  a  d.'irkei material.  The 
structure  of  the  rock  is  often  seen  to  have  neeii  developeil  bv  a 
.series  of  minute  and  repeated  faults.  The  rock  is  probably  a 
fine-grained  dolomite,  since  it  has  a  brown  colour  on  the  weather- 
ed surfaces. 

2.  '■  Luuriutiiin  HIik."  This  marble  is  obtain.^d  from  an 
opening  in  another  part  of  the  area.  It  is  a  tine-grained,  bluish 
variety,  in  some  ca.ses  tra\er,sed   bv  while  streaks. 
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;!.  'liiirhi ."  (  M'  tliis  nick  there  :ire  li^'liler  iiinl  il:iil<eii'(ilour- 
pil  varieties.  It  is  a  true  lireccia.  tlie  t'r  aS'iK'Hts  lieiii^  u>uall\  of 
a  pale  wliite  iir  cieaiii  ('(ilinii-.  wliile  the  eeiiieiitiiij;  matter  is  ilarkei- 
ill  cnhiiir.  If  ilift'ers  t'roiii  the  l.aiireiitiati  vein  in  that  the  fra^- 
iiieiit-  III'  the  former  are  ninre  nliluiiu;  ami  icctalit;illar  in  -haiie. 

4.  "  Ritsic  I'liiiliisiii."  Tins  is  an  irre<;iihiiiy  liamieij  and 
streakeil  marlile,  |iresentin,i;  a  ^reat  \ariet\'  uf  cuhnirs.  -nine  iif 
whii-li  are  wiiniierliiliy  lirilliant.  Snme  liamis  are  pale  pink,  sunie 
liiiKlit  reii.  cit  lier.-  w  liite  (ir  cream  ciijiiiired  and  cuai'sely  crv  stalhiie. 
u  hile  still  lit  hers  are  wliite  and  line  in  iiraiii.  The  lirilliance  (if  the 
cdliiur  (if  the  red  hands  is  espei'ialiy  -Irikini;. 

The  properly  is  sitiiateil  some  I  \vu  miles  from  the  Central 
(hitario  rail\\a\',  and  the  contour  of  the  surface  is  of  -iuch  a  char- 
acter a>  to  eiialile  the  vai■ioll^  \arielie.-  of  niarlile  to  lie  ea>ily 
(|Uaniec|. 

A  very  complete  i|Uarrvinf;  plant  ha>  lieen  installed  liy 
the  Central  Ontario  Craiiite  and  MaiMe  Co.  This  comprises, 
in  the  main,  an  SO  ton  ilerrick.  two  channelling;  machines.  ~te;im 
drills,  online  house,  hoist.  Iilacksmith  shop.  etc. 

.\  spur,  one  and  a  half  mile  loiij:.  connects  the  i|uariy  with 
the  Ceiilial   Ontario   lailwav   at    Haiicroft. 

On  lots  41  and  4"J.  west  of  the  llastiiifjs  mad.  in  i'arada\' 
township,  .some  marlile  deposits,  owned  liy  .M(>ssrs.  Kiddell  and 
Morrison,  were  seen,  which  would  yield  a  f;reat  variety  of  lioau- 
tiful  ornainental  stone.  On  lot  41.  aloiif;  a  riilfre  which  has  an 
elevation  of  some  1(H)  feet  alio\e  the  \alley  <if  a  small  creek,  work- 
ing; faces  of  7")  feet  hijrli  liy  •'{((()  or  more  feet  lonj;.  '"I'lild  lie  estali- 
lisheil.  The  lieds  dip  sli<;htly  to  the  west,  the  maxiimim  inclina- 
tion oliserved  heiiij;  aliout  "JO  destves.  Tiiey  are  in  tiiickiie.s.ses 
varying  from  -i  to  0  feet  o''  more.  \'ery  little  work  has  Keen  done 
at  this  place.  Iiiit  .several  larjje  specimens  have  been  extra<'ted 
and  |)o|isliei|  for  the  purpose  of  testinj;  the  marlile,  and  the  results 
have  lieen   eminent Iv   satisfactorv. 

In  this  rid^e  the  most  prevalent  varieties  are  a  Mue  jjreyish 
stone,  yieldini;  a  ilove  iiiarMe.  and  a  yellowish  limestone  lireccia. 
which  K'ves  on  polished  surfaee.s  a  lieautiful  mottled  Ineeriated 
inarhle  of  a  warm  colour. 

On  the  same  lot.  a  few  hnndreij  feet  e;ist  of  this  rid^e.  is  another 
one,  from  which  unlimited  (|uantities  of  a  pink,  reddisli  marlile. 
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rn..lll,.,i  an. I   win...].  .-.hiI,!  I„.  ..\Ir,H>t,.,| ;  all  .,|   il,,-,.  Mu,,.-  tak.- 
a   lii.^h   |iii|i«li. 

'I'll.'-..  ,|,.|.,,Ht.^  arc  lavmiraKh  Htuat..,|  |oi-  uuikliiu^  a^  ihrv 
'■""I'l  !"■  "■.k'Ik.I  \,y  a  >|.iir  of  tli,.  (Vntial  (»ntan,,  faihvax  ,  al.oiil 
I J  mile  I. Ills;. 

<>'HotsL'.;.27.  JS.  L'<».  an.l  :il..  rnMrcs-in,,  .\  ,,1  I  )un;:anM.M, 
t-ufi>iii|..    rhrn.  an.   al>n   lai-r    .(UaMtiti..,  ,,|    Imu.-i,,,,.'.   raii-in.' 

'"  f<'>:'"i-''l>"i .MI-...IV  crv-tallin..  to  vcrv  liiir-^r,,,!,,,.,!  an,!  ,•.„„" 

jMi-t.  In.tii  which  iiiarhl.-  ,,r  varinii.  sha.l-  mnUl  \.v  uhtaiiicl. 

On  lot  •_'!>,  .•on.-,-:.,!,   \,,f   |)ii„i;anti..ti.  Mt    the   tiurfli  ..|i,i  of 
the   lot.thcro   IS  alar-..   I„),ly  ,,'■   an  ainph(lM,|it,.  ..alrarcou,   vnrk 
very  comi.McI .  rhuii^.l,  in  places  havini;  a  <Hii.|,,.o  ^tvuruur.  whic-li 
.!,'ivcs    a    dark    j^ivoii.    incitlcl.  aii.|    vriiu'd    niMrl,|f..     This    stmi.. 

lakes  a  hi<;li  polish,  i-  ri.-h  ii loin,  an.l  ^'cn,.  <.|iiii„.ntlv  -iiit- 

alilc  fur  intcrioi'  ilccoiation. 

S,ri>-nh>„  Marhh.  -\  l„„ly  ,,f  l,..aiuiful  s,.,  p..„l  in,'  niaiMc 
etiiin..mlv  ~ipi  aM..  for  ,|,. -orarion  pnrpos,.,.  is  fou,.,!  on   lot    l.i  ,,f 

'■'""■''"'""    "^i^'    "'■    l.uti-.rworth.     Tl ,-curronco   is  ,l..s,.nl„.,l 

"n  p    Jl:!.      .\    |,l„,.k  „f    this,   whirl,    «:,.    hall.l.Ml    to   th..    For.sylh 

(IranilcC,,.  ,,f  .Aroiitiv.il.  was  foun.l  hv  ih.-iii  to  1 :,si|v  workc.) 

and  1,,  lake  an  ..x,a.||,.nr  polish.  Wh,-,  polisl„..|.  il,,.  s,.,n,.  pr,- 
sciiis  a  wry  iiainlsoni;.  appi'aranrr.  and  would  have  Ih.i.ii  ii.s.-d 
l>y  rhc  company  ahovo  mention.vl  for  purposes  ,,f  interior  d. ra- 
tion in  theCanada  MtV.\ssuraneeCon,!,any'-.l,iiildiii-in  Montreal, 
as  well  as  in  ,,ih.r  l.,r-e  >iin-l  ur-s.  h.ad  t  h(.  sMne  l,e..n  in  the 
inarkot. 

A  pure  white  laarl.le  of  -,,o,|  ,|iialitv  h,as  hoen  worked  to  a 
vwy  limited  e.Ytent  on  lot  1.  ,-once.~ion  VI  of  rhi>  township  of 
'ilaiiioriran.  .and  a  nuini.er  of  inomiinenis  made  from  it  niav  he 
soe.i  in  th..  eemetery  at  (i..|..rt.  Theiv  aiv  also  -reat  iM.di.'.s  ,,f 
inarl.le  wlwli  are  e.\c..ll..ntly  adapt.-.l  for  l.uildin-  and  oniain..ntal 
|mrp,.s..s.  to  1...  f,,und  in  many  wid(.|y  s..parat..d  parts  ,,f  th..  atva. 
A  nunil)er  of  these  oecuri(.n.<.s  are  d..serili<.d  ,.n  p.  111".,  in  the 
.section  treating,'  of  the  ervstalline  lini...ston<.s  of  th..  .-iica. 

Mu..|i  of  th(.  .•rysialline  lini(.stone  in  th..  t.iwnship  of  Lntt.-r- 
worth  constitutes  a  veritalile  marhle.  as  ,,n  lot  HI  of  .•onc...ssion. 
I\  an.l  V,  and  on  lot  20  of  coucc.vmou  V.  This  lim..si.,ne  would 
yield  excellent  lime,  an.l  wouM  afr.)ivl  a  line  material  for  l.uild- 
uig  stone.  It  is.  however,  rath..r  .•oars..-f:;rain..d  for  verv  line 
Work,  or  f.)r  statuary  purp.ises. 


;i»2 


(.icii.ni.ic.M.  sriivi.v.   rv\vi)\. 


■4       i 


I 


h 


>iil)\i.ni;. 

Oil  lot  'J.'),  (■()iici'--iipii  \l\  III'  I  »nii};aiin<iii,  soriK!  considci- 
alile  (Icvolopiiii-nt  wiiik  ami  <|iia!i\iii;;  liavf  hccii  done  on  a  l>oil\- 
of  sodalitc.  wliicli  it  i,-*  intcinUMl  to  woil;  cxtfiisivcly  Urr  a  ilccora- 
tivp  stone.  This  iiiiiicral.  which  has  a  Kcaiitifid  hluc  colour, 
raiif^ir.'^  t'roiu  a  dark  sliaili'  to  ;i  \(m\  pale  liluc.  takes  a  hii;h  polish, 
and  is  eniiiieMtl\  lilteil  to  lie  u>ed  a-  oinaiiiental  stone  of  hi;;h 
ftrtide. 

This  i!eposit,  which  is  situated  soirie  live  miles  east  of  Han- 
ci'ofl.  occni.-  ill  'he  l.iiire  body  of  nepheline  .-yeiiite  shown  on  the 
map.  The  [n-escucc  .)f  tlu'  sodalite  has  heen  proveil  over  a  len<;lh 
of  some  L'5()  feet,  and  a  width  of  -10  to  .'»()  feet  on  the  side  of  a  hill, 
and  it  is  said  to  extend  fart  her.  Sullicient  stone  has  lieen  ex- 
tracted to  tiidve  this  to  lie  a  larj;e  workalile  deposit,  and  accoid- 
inj:  to  .Mr.  T.  .Morri.son.  who  represents  the  owners,  a  shipment  of 
ll{(l  tons  was  made  to  Miif^hind  in  UMIti.  the  stone  to  lie  useil  in 
decoratiiifi  the  residence  of  Sir  Kinest  Cassell.  I'ark  l.aiie.  Ily<le 
I'ark.  London.  Mlo<d<s  of  cmi-idcralile  si/.e  can  lie  extracted, 
weifihinj;  several  tons.  The  intention  of  the  owners  is  to  install 
a  complete  plant  for  the  ((\iarryiii>:  of  the  stone,  ami  sawiiii;  into 
slalis.  The  (luariyiiifj;  will  have  to  lie  clone  with  channelling  ma- 
rliines,  as  Masting  shatters  tli(>  stone  somewhat. 

It  inav  lie  i-emarked  here  that  in  this  deposit  of  sodalite. 
more  particularly  near  the  e!  'es  wliere  it  nier^'es  into  the  nephe- 
line rocks,  there  are  patches  of  aventurine  feldspai  or  sunstone. 
which  can  lie  j)olished  and  used  as  a  semi-precious  stone. 

This  exjjloitatioti  is  known  as  the  i'rincess  i|Uairie-.  luit  the 
company  has  n<it  lieen  inciirporaled  as  yet. 

Inimediatel\'  south  of  the  almve.  there  is  another  occurrence 
of  sodalite  <iii  lot  2">,  concession  XIII,  township  of  I  )uiii;annon. 
X'ery  little  work  has  been  done  liere.  Th<'  roi  k  has  lieen  un- 
covered liy  strip{)inK  in  si.x  or  ei>;ht  places,  an<l  at  several  places 
the  l)iue  .sodalite  shows  as  patches  in  the  liephelinr'  s\eiiite.  .\ 
few  hlasts  were  put  in.  opening  the  rock  over  a  surf  -e  of  1.")  .\  "_'() 
feet,  and  several  patches  of  the  Mue  sodalite  are  \  i-ilile.  Not 
enough  wcirk  has  lieen  done  hew  to  ascertain  if  the  mineral  is 
present  in  suflicient  <|Uantity  to  lie  <|Uarried  for  decorative 
stone. 
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THi:    Al{i;.\    WITH    THOSI;    of    otHKI!     DISTUKTS. 

While  III  it.  |il'ysi,,jira|p|iir  .•li.-ua.-l.T  llii>  :ilc:i  icm.|iiI,!,.<  ;,|| 
"lli'T  l-arls  ,.f  tlic  I.MiiiclitiaM  pmlaxiv  .■\,t|,i  ihat  \\lii,-li  ImmwI..:-, 
III.'  Atl.-uiti.-  cn.-ist  ,,(  Fahiador,  in  uliirl,  lall.T  .listri.-t  Ihr  .iirla.-.. 
I-  liillcli  liioiT  ac.-,'linialci|,  ii,  its  ir<M,i,,i;i,-al  c'lafaMrr  I  he  aiva 
l'ca!<a|)aiti.-iilailyc|ns(Mvs.-iiiMaii.','l.Mlial  -t ictdi  nf  t  he  l.aiiifn- 
riali  c()iliiti-\-  uliirh  u,-,-ii|ii<'s  the  >,,iit  liciii  iiiaii;in  n\  tlic  l.atircii- 
tiaii  pnitaxis  linm  i||,.  ( ;,.(,ririati  l,av  t,,  a  |M,itit  nearly  a>  larea-t 

as   the  ,-ii\    n(  (^iiehe,-.      A   r,,in|ilete  exanMHatii>n    has   n,,t    1 n 

"laile  "i  all  tin.,  .■.iiuitry.  lint  the  uurk  of  l.,,uali  In  the  -ifijririai 
l.ailiviit-,"  area,  whieh  is  situated  it,  th<.  ili.trict  alMHii"  t  he 
eciiiity  o|-.\in;piiteiiil,  in  the  |inivin,e,,i(2uel.ee.  and  thai  oiAdatns 
III  the  .•.iiitiiiiiation  ,,{  this  tract  ni  (■(Miiitiy  to  the  e.isi  ;  .-,.  w.-jl 
a.  Ih<.  w.irk  of  \eniior  and  lills  in  the  r.-trioii  Letuveii  the  ,-,,iintv 
"f  Ar-ciiteiiil  and  the  llalil.intnn  area,  afford  a  Mitllri<.i,t  l,..,sis 
for  the  recoKliilion  of  the  esseliti.al  unity  ..f  the  j;ieat  limeslone- 
iM'.arin;:   serie.    which    undeilie.   the    -reater   ,,arl    of    the   .aica    in 

l|llCStJo||. 

l-'a^'her  -oiith.  in  the -late  ..f  New  York,  these  aiieient  rocks 
a^ain  ap|v(-ar  throii^di  the  i'akeozoic  cover,  ucciii.yiiifi  an  area  of. 
In.Odii  s,|, ,.,,.,.  ,„ii,,^  .„|,|  ,-,„.,„|„j,  ,|„.  A,|j,.,„„i:„.|.  „„,untain.s. 
Here  Kr.niie.  aiiortliosile,  and  KaM.n,  intrusions  oci-iipy  a  rela- 
tively i^i-eater  |iro|)ortiun  of  the  area.  l>ut  r<'iiinai.ts  of  the  over- 
lyiiii,'  -ediiiK^iit.iry  .series  (Crenville  series)  are  f,,iiiid  throiii;h„ut 
the  area  :n  ever  increasing!  aliundatice  .as  it  l.econie.  ni.ire  thurous;li- 
ly  examined.  .\s  has  been  alread.v mentioned  in  the  .-hapterdeal- 
inj;  vlth  the  -eiieral  KOoloKical  relations  of  the  Creiiville  .series, 
li'"'  total  aiva  'inderlain  l>y  the  .series  iiM|iiestion  is  not  less  than 
"^KiHiO  s(|iiare  miles,  if  |,ei„fr  ,„„.  ,,f  the  !;ieat  limestone  .series  of 
tl.-"  c,,|,tiiiei!t.  With  ;,  view  to  .-eciiriiio;  a  sati-factoiv  cori'elation 
and  aonienclatiire  for  the  whole  ..n.-Cainlniaii  developinent  of 
th's  portion  of  the  pi',,t;i\is,  u|ioii  the  c,,iiclusion  of  the  work  in 
the  .area  enihraced  l,y  the  present  report.  ,a  speci,,!  coinniittee 
repiesentiiijr  the  (leolojrical  .Purvey  of  the  Fnited  .-^lates  .-ind  the 
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( lcii|(i;:ii-,il  Siirvc\  111'  ( 'aiiail.'i  u  ;i-  Idiincil  lur  the  |iui|iii-c  nl  \  i-it- 
iiiir  the  wiriiiu^  air:i~  nl'  tlic-i'  inck-.  :ini|  ic|Miit  iiif;  il|i'in  lliccni- 
ii'liiliiMi  wliicli  ciiiild  lie  inailc  :iImI  the  ridnicnclai  lire  w  liii-li  -linuM 
lie  .■ii|ii|ilci|. 

'I'lii-  c-uiiiiiiillcc  iiiri-i-l(M|  ,.|  I'loidciil  ('.  IJ.  \  all  lli>r.  I'r. 
.1.  r.  Ki'ii!|i,  and  l'iiitc'>~iir  I!.  I'.  ('u~liiiiu  Im-  llic  I  nilcd  Slatc~ 
( ifol(i;;ical  Sm\''\  .  alid  I'l.  .\.  I!  H:ill"\v.  I'|(irc>-iir  A.  I'  <'iilf- 
liiaM.  ai:d   i  >r.   I'.    I>      'idaiii-   I'nr  the  '  icnln^jial  Slir\c\    nf  ( 'aiiada. 

Till-  i-iiiiiiiii!  ii-c  -|rcn!  the  III  .mil  iif  .Inly,  I'.HMi.  iii  \i-i!iri;i 
VariiiUs  di~liict>  III  llif  Adiiuiidark  iiioniilaiii-.  and  :ii  ^liidvini; 
t\pira!  M'ctiiiii^  dl'  tlif  area  I'liilnarcd  hy  the  [irc-fiit  ic|mm1,  a.'id 
«  lieu  ill  Canada  al-n  visiti'd  ttic  Madnc  area,  u  liirli  lie-  to  I  lie  miiiiIi 
cpf  ni:.|i  -licet  I  Is.  rln'\  al-'i  made  a  .-ttldx  nt'  tlic  wmk  ol'  l.ni^aii 
and  .'.diiiii-  in  tlii'  pfoxincc  ul'  (jiicIk'c.  altliiiii'^li  tint  ai'tiiall\ 
visit ini;    tlic-c    area>. 

At  I  lie  ccinciiisicpn  ci|  ilii'jr  unrk  tlir  iiiniiiiit  tec  iiiailc  a  rc|"ifl 
ilimn  tlic  \ai'iiiu-  [iiiililciii-  i<i  riificlalioii  and  iniiiifnilatiifc.  in 
wliiidi  till'  j;c'.l, luteal  .  Iiaractcf  and  fclatiim-  ul'  tlii-  aica  a'c  i-otn- 
(lari'il  witli  tlm-c  ul  tlic  Adiioiidtick  inountaiii.-.  and  tlw  oiiiriiial 
Lailfcntial;  area  and  it-  castwaid  tAtcii-ioti.  'riic  lull  lc\I  nl' 
tilis  n'|Miit   is  to  Ix'  Idiiiid  ('l-cwlicfc.' 

In  cii-i|cr  that  a  (•iiiii|iarisiiii  ina>  I'C  in-titiiti'd  Kctuccn  the 
area  i|<'-ciilied  in  this  n'|iiiit  and  t  lir  nthcr  area-  -tiidii'd  liy  the 
<-iiliil!'itIc<',  the  l'n||n\vili!r  <'M  lacts  In  ill  i  the  l('|i(iil  ol'  the  i-otiitnittcp 
all'   i  <Tc  j;jvcn  ; 

"So  t'ai'  a-  known,  tin-  iijdcst  series  o|  im-k-  in  the  Adiion- 
dai'k  area  eoii-i-t-  ol'  strongly  anil  coarsely  cix-talline  liine-toiies. 
(i|iliicalciles.  (|iiallzites.  ijiiait /.-schists,  rusty  inicacenus.  thinly 
I'oliited  triieissc-,  and  more  massive  <;ncisses,  Aiimnirst  these  llie 
liiiii  -tone-  ;ii'e  on  t  he  whole  t  he  ones  liio-l  e;isil\  rcco^ni/.eil.  ( >ii 
the  east  the\'  are  well  and  iironimeiitly  de\('lo|ied.  In  the  cen- 
tral area  the\  si-ciii  to  he  extensive,  luit  are  [looily  cvposed.  and 
i|iiart/;  schists  arc  proniincnl.  ( )n  the  norlliwcst  the\  appear 
in  larjrcst  aiiioiint.  and  t'oiiii  coni  iniioiis  liclts  o\cr  loimdistaiicc- 
'l"lie  liinesloiic-  are  iisiiallx  chaiiicd  with  luinches  and  strcak- 
ol' silicates,  uliicti  are  in  part  tnin  and  sheared  intriisi\-es.  jn  |,;iit 

■  Ui'porl  111  tlic  ->|pcrial  liilcriialiuiiiil  <  ■iiiTiiiiiltcr  mi  ilii-  <  nrrchitiiiii  ul 
llic  |in'-<':iiiiliriaii  liuik-  (if  tlic  .\iliriinil;i<'k  .\liimit:iiiis  anil  <  Iriirinal  l.iciicii- 
liaii  .\n'a  "  III"  (  iiiiada  and  Kastcrii  '  Milaiic.  .Iiiur ul'  I  icul  .  vcl  \\  .  No.  .i, 
HI07       Al-ii  Siiiniiiarv  Kcport  i if  the  I  Iciilii^ical  Siiim'v  of  (  aiiaila  Im    I 'HIT. 


•  .I.Ml.ul.V     Ml      HM.II,      l:|,,s      XM,     |;v\,   !(,,,,       Mi|\>,(,M.      :|'l.-, 

Ix'Sinalito.  .Hi.i  |,i..l,al.|v  al-.  in  pail  |..iii,.t  mIi.,-,mi-.  Irnu-i- 
IIIIII-.    and  iiluiiijlKiir-,   lialnis. 

■rhtM|MM|-|zitc>.Pli  th<MM-t  air  i  .-.I  ,||.\..|,,|M'.|  lira  I  S.hhIi  i.av. 
nl.C  Ml  tlir  tu..  ^oullirin  allli-  m  l.akr  (  lia  inplalli^  -llirx-  air 
tliur,,Ui;|,|\     r.M-iv^iaiii/aMi.    all,]     all    criijinal    r|a-i;.     M  i  un  i|,r  ha> 

I'rrii    i|r-ti.Ar,|  ll,,. ,     luav    laititaili    ureal    prop ||,    ,,1     irM- 

-par.  and  max  ai-o  lia\r  -iilliririiljy  lar;.'r  prrcriitai;r-  o|  u'laplii'p 
'"  '"■  'i"l'«"l  l"i  'lii>  lim.rral  TiirM'  l.'lil-pal  lur  \aMrlir.  wrrr 
.luiil.tlr--  ()ri;;iiiall\    -hair-. 

Kilsry    iiiicaroini-  lork,-   uilli  a    prriiliir      rllou    cMlMiir  Ml,  r\ 
pusrcl  Mirlarf^  arc  nhi,  t'rcc|ii(.|,t.  altlioiiul,  noi  in  -rral  liiickncs- 
TllC\     and   nfhrr   srhistdM'.    liii.-arr,,i|-   u'liri-r-   air    l.rlirvr.j    t   ,    I  ,r 
I'ccr.v-lallizrd    -rdinirnt<. 

Ilriicatli  Ihr  al"i\-c,  and  >■  .inn  imr-  iinri -t  ral  ilird  uilii  tjirni. 
arc  inorr  iiia.-lvr  ,L'liri»r-  ..  a  -riirral  -ranitir  Minp,,<itiun. 
\Mlllr  .plariz  and  Irld-par  air  i  !,r  piinri|ial  milirral-.  dark  -ili- 
ratos  al>(,  appear.  -.I'  i  l,e  lullouint;  kind-:  rniriald-^rreeii  au;,'ile. 
I.n.wn  horiihlendr.  and  l.iolite.  .Sr\-rral  \anetir-  „(  ^'nei-^are 
kn.iwn.  depeii.liiiK  on  llir  relative  pr,,p,,itiMn-.  ni  ilie-e"niiii.'i  al>. 
'rhc  iron  ores  are  a--ocialed  uith  tlieni  in  diiio-i  all  ca-e-.  |,  ,- 
a  dolll.ltiil  point  as  to  ulielher  llie-e  -nei-e-  are  in  aliv  ra-e.  -.-d- 
inients.  'I'liey  may  I.e  nia-lied.  inlni-ive  ;;iainlir  io,d<-  in  which 
the  foliation  isseeondary.  ..r  l  hr\  nia\  l.r  eMiem,.  phis.-  m  the 
nietaniorphisni  ot'  arko-e-  or  aeidie  volcanir  mlT- 

In  the  Ailirondaek  iiiouiitaiiis  the  series  is  mxaded  l.\-  enor- 
mous l„„lies  ,,[■  intrusive  rock  (atioil  h,,-ite,  uahhro,  syc-nite.  etc), 
so  that  the  sediineiitarx'  portion  o|  the  -erie-  tonus  a  relativeU 
snialler  prop<,rtion  of  the  whole  cunpl.A  than  in  the  other  area< 
lovercd   hy  the  work  of  the  I'oiniiiit  tee. 

■{"hr-  tindoiilited  sediineiit-.  .nid  ihi-ir  a-orialed  u'nei.-.-e-  of 
iliK'eitain  origin,  are  peiieiiaird  hv  -excral  Varieties  of  plutonie 
eruptives.  The  ,,ldesi  ri.n-ntute  ilii'  anortho-ite  series,  .and  em- 
brace ro(dvs  from  a,u!:re<:al<-s  of  nearly  pure  |ila;;ioi-la<e  to  f.iirly 
rich  mixtures  of  .iiij,r||e,  hyper-thenc,  and  ilmenite  with  the  [,1a- 
Kiocla.sc.  Theliordcisof  thcfrre.at  l.at  liolit  lis  tend  t.,  i,e  m(,re  h.asir 
than    the  cciitres. 

'I  Ih^  ne.xi  ill  time  .■iinoiiir  the  intriisives  constitute  the  svenitc 
scries.  The  t\pical  rocks  consist  of  mi.  lopertliitc.  ai.jiite.  liorn- 
l)leii(ie,  hiotite.  and  varyiii<.  amounts  of  (piartz.  SiilM.rdinate 
varieties  are  a.s  rich  in  (|U,aitz  as  typical  granites.  ,\e,,r  the  con- 
tact- witii  an.>it!ii,siles  .-mil  !imesi,,ncs  Salliet.-  oecome  numeroii-. 
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'I'll!'  thinl  cr  i|it  i\  c  -fi  ii  ■•n~i^t-i':  t  \  |)ii;il  ui  :ii  '!cs  ol  itli 
li..riil)|cli  111-  ;itiil  illicMcrnii-^  \  :ii'' jc<.  \i<mI1\  llic  .iliitc-  ,ic 
II!  -iiimII  I Ati'lit.  •■•Ill  tlic\  aiiiK  :ii-  ill  «i-:itlt'rci|  cxi"'-',  ■  iiilt>Mlr 
tl  •     :i!iii|l  'iii,-ltr». 

I  he  h  irth  -cr  i'~  iuri«i-l-  m  ilark  li:i>H  -.ililn' •-.  m-h  :irc 
ri'  •:ili.!\  1,.  >"■  th:iii  'lie  I'llicr-.  f\i  "[it  ImmIkH'-  tlu'  ;;ramii  -.  No 
mil  r-icrtinli-  il  li  I  hi'  lal  tc'  arc  klims  n.  Thr  l.a-ir  yaliln"-  i|i|><'ac 
III  \\\i\v  ■li>!n  ■•llinii  I  liiiiii^liiiui  llif  aii'a.  aliil  lurlii  liikc-  -Im'k-. 
.iliil  -liiall  laiT  'ill  li- 

All  llic-i'  III  lll-l\  (■-  |iiiti'iIim|  a  'JIt'al  |ici:.ii|  i.!'  iiiri  allHM- 
j  i-lii.  I'lili'iu  111;  il  aliil  -till  alilcilaliim  llii  I'lilMlalii.  1  liflc 
ciiT!  It'll  luii  MTU  -  111  iiai'iiw  iliki->:  line  III'  liaMilt^'-  iiii'k>.  wliii-li  all' 
.i'i\     \\ii|i'l\    ili>l    iliillc'l     alnl    a     I'liiiiif    -ft    nl    -\  riiit('-|Mir|ili\  ly. 

Tlir  'i|i|(-l  I'ai.-i-ii/.Kii-  -t'ljillK'Ii  alivu  licrc  11  iIh'  Ailili  i||i  lark- 
1-  till'   I'i'i  -ilaiii  -aii'i-tum- 

I'lnlM  llir  aliiiM'  It  I-  •■\|i|i'Iil  that  ill  llii-  al'i'a  llif  |i|('-< 'alii- 
(iii.ili  I'l  ifiii  tliiiii-  all'  |ii'ai'lirall>  'ln'  -iliif  a-  llm-i'  in  tlif  nci^li- 
liiiniiliir  iKii  I-  III  •  )nta'  III  MniU^iK''  I'l- 

II  In-  l.i'Cli  llinilirli'  well  '  niaisi'  M'tcii'lii-c  lirrr  In  llic 
()rii;inal  I.  niri'litiali  .ili'a  iIhI  In  il  -  i'a-ti'll\  r'liil  ilUlatinli  to  I  lie 
111. nil  if  till-  i-laliil  I'  Miilitii'ai.  'I'lic  I'liliilnittci'  >iii|  nut  ('\aliiili(' 
tlic-i' iji-trir' -,  lull  Ma'  I'niii,  ■  \\a-  -ni'licil  liv  Sii-  \\  illiaiii  l.u^aii 
ill  till-  I'allv  \  I'ar-  III  I  a'  ('alia  ill  Mil  \  cw  a  liNiji  nf  it  liaxilli:  lifcli 
|iuli|i-'ii''l  ill  thi'  alia-  ii-i-iilii|  iviii;;  ihc  i('|Miit  nf  tlir  •■>iir\c\-  fm' 
|N»>:!.  •lull'  till'  latti'i  .li>tlirt  'a-  -tU'lifii  li\  1'.  H,  \ilalii-.  Iii- 
r('|iiiil  ami  nia|i  'it  it  a|i|i('anii'_'  in  IVIti  A-  the  -tiiijic-  in  iLi'-i' 
ili-tiii-i-  !i,i\i'  plaM'il  .'til  ini|iiii 'all!  |iaii  in  -li.riiiii;  llic  nuincii- 
i-lalun'  :•  li'iitcil  In   llii'  i-.i-r  nf  tlic  | irc-t  ainliriaii   mrk-  uf  ca.-tcin 

Xiiii'iira.  ''II'  I'liiiiiiiittri'  '  i'i|ii('.-tci|  Dr.  Ailain-  to  jirciiarc  the  fni- 
liiuint;   liiici    <ii'si'i'i|itiiiii   ■      tlieiii: — 

Till'  '•!!_  iial  l.aili'  i  111  area  nf  I  "irali  lie-  in  t  lie  |iiii\'ilii'e 
(if  t^iieliec,  llii  I  he  iini'th  -hi.ii-  nf  the  t  )t '  ,iwa  river.  Iietween  the 
rit>  nf  Mnlitre.il  alnl  the  i  il\  nf  Ottawa,  a-'i  take-  it-  iiaiiie  finin 
the  tiiuii-lii|i  >'\  (lii'n\ille  alnl  the  \illa!;<'  nf  that  name,  uhii-li  lie 

within    It.     Till-  -< till    area    ineiitinneij    fniin.-  the  (•nntinuatinii 

nf  this  <)i'i;;inal  Laurent laii  area  tn  the  ea-t.ainl  einliiaee.-<  the 
ili-triet  aliiiiit  Si  .lernine  ami  ea.-twanl  iieiiiiy  as  far  as  the  St. 
Mailliee  ii\('r.  'riiere  is  e\»'ry  leasnri  tn  lielieve  that  the  ai'ea 
emlilaeeil  liv  tlie-e  twn  ilisi  ii-ts  ii'|ire-enl  <  the  cunt  iiiuatinli  nf 
the    |ife-('aniliiiaii    -eric-    stuilieij    l.y    the    cniimiittee    in    eastern 
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l':irlli<'|-  ci-t.  Ill  til.'  i|i-tn,'i  t,,  ihr  imuiI,  if  il|,.  i,;.,,,,;  ,,,■ 
Molill.-.il.  lli<'liiiH-t,iii,.-,.|.i,.,  i,  ,„„  :||ua\-  -II  -i,.i,,,|\-  1,1,  i,.,|  .|,„| 
in  nil.'  |i,.il|,'i,  ,,r  i|„.  ili-iii,.,.  ,„,.,■  ,.|,|  ,.,,,..,  ,,|  ,.,|„„„  7,-,,  „|, ,.,,.,, 
mil.-,  it  li.'-  iii'aiiv  ll,-,i,  i,,u  ,|ua,|nav..|-al  ,|i|,-  li.'ii,,.  ,.v,.,\  «  |„.,.,. 
iili-<'rv,.,|,  i!„',iltitii,t.'i,l  II,..  |„.,|_iijj„,..,,„„  ,1,.,,  ,|„,  „|„,|,,  „.,„,^ 
"rif-'inallv  ll,,at.',i  ,iii  a  .,,...,,  l„„|v  ,,,■  ,||,,  ,„|,|,.,|y,„n  .,,,„„,. 
x'lK-.  'I'hi-.  l.iitli,'!-  ii,iri|i,  ,-mii,.-  I,,  ,|„.  „||,,.„.,,,  ,1,,.  |,,|„.,,,„„. 
x'l-i,.-  l„.,nM.  ,,„-„  ,,,  |,|,,,.,.,  |„.  j,  ,„„,  ,1,,.  |,.,,|„,|„,,,  ,1,,,,  ..|||..,^,- 
ilij;  l.<Mn«  lia,-..;,l.|.'  iiv.'i-  iri-,.at  arca.v  tl,..  Iiiliatim,  ,,t  tl,..  .^uvL 
|ir.'-.'ntin-i;r..,ii  -u.'..|,iii- ,.u,\  ,■<.  t,,  uhi.li  ili,.  m.iiim.- ,,f  i  h..~lak.'- 
all, I  riv"'-  in  ih,..  n,,Mli,.ri|  .omiiiy  .■urilmin.  |i  will.  i|i|.i,.t,,n. 
l-«"«'<Mi  that  in  all  it.<  fcatur,- rhi...  ,|,.v,.l,,,,ni..nt  ,.f  th,'.-..  pn-i  •an,- 
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liii.'in  iiicks  III  t''('  |i|ii\jiiri'  111'  t^iiclicc'  ciiMldiiir-  In  thdsc  wliicli 
liavc  :ilr(';icl\  !i('«'ii  dcsciilii'il  I'lmii  the  micms  \i.--it«"l  li\  llic  cnin- 
iiiittt'i'. 

Ill  llic  CMStcin  pari  ul  the  Ori^jinal  I.auiciliaii  aifa  Liij;aii 
loiiml  a  lai'^ji'  iiias.s  nl'  aiimt  liusilc.  wtiicli  iiia>  'ic  IciiikmI  t  he  Mciiiii 
alioi  I  liiisitf.  'riiis  !(iiiii(mI  llic  castcrii  limit  nf  t  lie  aii'a  wliicli  he 
iiia|i|i('i|,  'l"lii>  aiuiithiisitc  lie  riuiml  In  Ix'  in  sdiiic  [iImccs  iimic  or 
ir-<  ilisliiiclly  lolialril.  uliicli  lnlialiciii  lie  ri'j;aiilcil  a>  a  >ui-\i\al 
iii  all  alincisl  (ilililcialcd  lifililiiii;.  lie  lilil  licilimrc  rniiiicl  tliat  the 
iiliiotulit'  liaiiil-  ill  llic  M'ililiii'iilar\'  sciic-  ili.--a|i|i('ar('il  nil  nniiiii;; 
ai;ailist  this  li!a»  nl  alHUt  Imsitc.  I'iciiii  iIicm'  I\Vii  lads  lie  rnii- 
i-liulcil  that  I  lie  alliilliiii~ili'  licluli'^cil  In  an  uiirniildiinaMc.  lliullirli 
liii;lily  liii'laiiinr|ilins<'i|,  sciiimciitaiv  scries,  wliicli  iiiicniirniiiialiiy 
nvcrlay  tlii'  (Imiviilc  scries,  wlmse  liiiiestnlies  he  cniisiilereil  tn 
|iass  lieiiealii  llic  alinrl  linsile  iiiass. 

Aiiaiiis,  ill  (•(iiitiimiii);  l.nf^an's  wnrk  tn  tiic  cast,  had  nccasinii 
In  iiiap  and  t;inrnu!;hl\'  slmly  tiiis  aiinrlhnsitc  lindy.  He  I'niiiid 
il  In  h.i\c  the  shape  nf  a  clnver  U'al.  and  In  ha\c  all  area  of  !•!)(( 
si|Uare  miles,  'fhc  arinrt  linsilc  in  the  cent  rai  purl  inn.  anil  nver  t  he 
^.cati  !■  pall  III  the  weslern  hall'  nl'  llic  mass,  is  neail\'  iiiassi\'e. 
allhnii}i;h  nlte!i  shuwiiij;  an  indistinct  lueicialed  .stiiicHirt".  ( >n 
Hiiini:  Irntii  the  I'cnire  nl'  liic  mass  ,n\\,-irds  its  eastern  ImundaiA'. 
hnuexcr.  this  lirccci.ated  stnictiire  lieciiiiie>  iiinrc  and  mnre  prn- 
iinuiiced.  the  aiiv;iilar  l'iaj;iiicnts  licinj;  imlicdded  in  a  prni;res- 
si\el\  laificr  aiiiniint  nf  i;rannlated  fjiniindmass.  while  alniii;  tjie 
c.astern  linrdcr  the  mass  liecnincs  perfectly  fnli:ited.  the  annular 
frauiiiciits  ..'is.-ippeariiif;  alninst  entirely.  These  aiiftular  fraj;nients 
and  the  firniindmass  afi-  identical  in  cnliipnsitinii.  Imth  liein^ 
cninpnsed  (~s(;.tially  nf  plafiinclase.  The  fiafiments  represent 
pnrtiiiii-  <>\'  the  niiirih.l  •naisely  cr\stalline  rnck  in  an  uncriished 
cnnditinii.  the  {imiindinass  lieinj;  proditccil  liy  the  f;iaiiulatinii 
and  lueakiliK  dnu  n  nf  t'lC  nrii;iiial  mck,  nf  which  the  luecciated 
frau'inents  are  the  siii\  i\in!;  remnants.  The  fraiiments  in  the 
liieccia.  like  llic  rnck  u  hell  ill  ;i  massixc  fnrm.  are  deep  lilueill 
cnlniir.  while  the  jirannlated  rnck  has  Inst  this  lilne  cnlmir.  and  is 
<;re\,  smiietiines  nearl\  whiti',  Tiiis  is  due  to  the  disappearance 
nf  the  minute  iiiclil-im-  sn  aluindaiit  in  the  plafiinclase  feldspar 
of  all  thes<'  aiinrthnsites  which  have  not  lieeii  crushed.  Where 
the  rnck  I.ecnines  pi'ifectly  foliated,  as  aloiij;  llie  eastern  Imrdcr 
nf  the  annithii^iie  ni.ass,  and  especiallv  in  the  iiairnw  eNtensinn 
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iiUiiiiiiK  (iir  tVc.iii  llic  xiinhciii  |i,'irt  <>\  ilii'  aicM  mikI  ii-|iM-cntiiii; 
llic  stalk  i,i  the  clnvrr  leal',  the    rock    hfcmrics  pcrf.'ctl v   uiiiic  ii, 
'•nldur.  M)  clnx-ly  ivMMnl.liir-;  a   >a.-c|iaiui,|al    inaiMc   lliat    llic   lun 
(•Mil   lie  .li^tiiij;iiisli(.,|  niil\    .  .;   iiiakiM!;  a  trial  ..I   tlicir  lianliic». 
A  ilctMilcd  ^iratinraiiliical  >tuily  of  tlii-  ina--  pnivcd  uniliail.t- 

c'llv  that  it  ua>:;ti  is;! ii-  int,  ii>!(iii  uiiii-li  Iia.|  l.inkcii  tliiuii^li  tlic 

•iiciivillc  >.Mi.-.  ciittin.;  n\]'  till.  liiiK'^'oiii.  liamU  ,,l  ihc  lalln 
Ill-trad  (if  ccvciiiij;  ihcin  u|i.  and  uhirli  had  l.i'cii  -iil.-ci|U,.|it  l\ 
iir.'iliillatiMl  l,y  j;i(.at  pioMiiv  l,n,iii;lit  to  hear  ii|>om  ;h,.  ujiol,. 
If!;, Mil  Iroiii  the  ca-l.  >cciliK  tliat  it  i-  on  that  ndr  that  liir  ii:a-~ 
is  most  iiit(.ii>(.|y  maimlalfd.  uliilr  on  ihc  ui-t.  -raiiiilalion  i~ 
■ulihiiccl    to    the    iiiiiiicdiatc    iMiidcr    ol    thr    ma>-. 

With  rciiaid  to  the  pet 'ojiiaiihi:'  chaiai-Icr  ol  ihi-  aiioilho- 
sitc.  it  liiav  !)(■  -tatcd  that  it  is  cuiiiipox'd  alliio-l  cMJii^iv  |.!\  ot' 
lahladorilc:  aiiKitc.  h\  |icrM  liciic.  and  a  little  iron  ore  I  ein-  the 
other  (•oii>tilueiit>.  It  is  nlentieai  in  charaeter  with  liio.-t  ol  the 
ulher  aliorthoMte  nia-es  in  the  l.aiiientiaii  of  Canada,  Hunt, 
in  lii>ea:-ly  investigation- of  tlie-e  rocks,  stated  that  t  liree-(|iiartei> 
(if  the  anortliosite  occurrences  in  Canada  (iid  not  hold  oxer  ."•  per 
•■erit    of   minerals   other   than    |ila(;ioc!ase. 

It  i-  to  lie  noted  that  the  lohatioii  of  the  aiiortho-ile.  winch 
IS  a  secondary  structure  due  to  presMire.  was  alreadv  completed 
ill  pre-l'otsdam  times,  for  the  perlectly  lolialeil  r,„d^  i-  overhaul 
liy  li(irizi)iital  IxmI-  of  the  s;iiid-toiie  in  i|uesti(.n. 

Ill  addition  to  this  jrre.-it  iiitru-ion  of  .ainul  honte.  there  are 
twelve  smaller  intrusion-  -imilai  iii  ch.aracter  occiirniii;  in  the 
area    mapped    liy    Ail.iins. 

Ill  addition  to  these  aliorthoMte  intrusion-,  the  -edimeni  ai\ 
series  ill  the  oriu'iiial  .area,  and  in  it- e\teii-ion  to  t  he  e;i-t ,  i- pene- 
trated li\  -everal  inlru-ioiis  of  more  ;icid  roid^,-  One  <if  the-e 
cdii-istsof  a  mas-  of  syenite,  whndi  occur-  in  the  town-hip  of 
•  irenville  and  has  an  area  of  .ahoui  thirty  -c|uare  miles,  whii-li  i- 
ili  its  turn  penetrated  l,y  a  sm.all  l.od\  of  feldspai-  porphv  r\  . 
s(Uiietimes  holding;  a  small  amount  of  ((Uartz. 

.\  other  acid  ilitni-ioii  is  represented  li\  the  i;ie,ii  l.od\  of 
.maiiite,  ill  places  developed  in  the  form  of  co.ai-e  .-uiiren  «iiei-s. 
which  occurs  alioiil  twenty-live  mile-  to  the  ea-t  of  the  ,Morin 
aimrtho-ile  intrusion.  This  p,,s.sess,.s  ih,,  ordin.aix  char.acter  of 
-ilcli   Ki'aliitic    idid\-. 

.More  espei'iall\  in  t  he  -out  hern  portion  of  i  he  nriir|M;il  |..ni- 
iciilian    are.a     there     also    occur   a    (jre.it    nuiulu'i'   of    hasic   .like-. 
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(■uiisi>tinf;  l"i  iIm'  niost  pari  uf  ili;il..i-c.  wliirli  it"|.i-c-('nt .  :i:y'i 
f^vuvr.A  rule.  Ui<'  latest  hiIiuhmH-  ,,f  tli<!  .listri.-I.  ami  uliicli  pcfsist 
across  tlu-  tn.lit  u1  the  wlmlr  area  t'n>iii  wf>t  of  ( ;i<-iivillc  to  a 
point  north  ..i  tl.c  islainl  of  Montreal,  wtiere  they  disappear  he- 
neatli  the  ()n|o\irian  .-ovei .  Tiiese  .jial.ase  .likes  were,  however, 
considered  l.\  l.oiraii  to  I.e  older  than  the  intrusion  of  >yenito 
in  the  (irenville  district  ahvadv  i.ieTitioiied,  which,  m  its  turn, 
wa-  oj.ler  than  the  porphyrx  iiitnisioii  which  cut  it.  While, 
therch.re.iM  t  lu~  •  "rijiinal  l.aiirenti.-m  area,  and  its  east  ward  exlen- 
-ii  li.  there  r~  not  ~o  ureat  a  relative  proportion  of  ro<  ks  which  are 
dearlv  of  intril-ive  orifrin  as  iti  tlie  case  of  the  Adirondack  area, 
intrusive  rocks  in  very  considerahle  varieiv  and  of  the  same 
j;ener;il  Ivpe-,   are  represented. 

h  is  worthy  of  tneiilioii  that  in  the  i.anientiaii  prota\i-  Mill 
farther  to  the  east,  in  the  distri.'t  to  the  north  n\  the  i  .ulf  of  St. 
Lawrence,  ami  in  the  l.ahrador  peninsula,  a  nuiiiln'r  of  aiiorthosite 
inlrii>ions  of  >;i,>;;inli.-  extent  occur.      Anionsi  these  inav  lie  nieii- 

tio 1  more  especially  one  which  mav  he  relVrred  to  a-    the    SaK 

ueii.iv  anortho-ite.  on  .•(.•coniit  of  the  fai't  that  it  is  devh.ped 
;,lM,ut  the  head  water-  of  that  river.  'I'lii-.  which  reseinhles  the 
\!  Mill  .aiiorthosite  in  cliara<-ter.  ha-  an  area  of  not  le-s  than  ."..Sdd 
s(,nare  milc^.  .Vtiothcr  enortnoii-  area  is  traver-ed  l.y  the  Moisie 
river,  the  ( 'learw.aler.  a  tril.ul.arv  of  the  Moi.-ie.  running'  ihroimh 
a  i:reat  .■aiivoii  in  thi-  aliorl  Im-ite,      Still  others  of  -imilar  ext.'iit 

ini^'ht    he  nientioned,     'I'l c-urrence-  of  ,iiiortho-ite  which  are 

now  known  to  exist  in  the  Lahrador  peiiin-ula  reprc-ent  a  total 
,ire:i  of  tiearl\    ."id.tMHI  s(|ii;ire   miles. 

,\s  :i  re-iilt  of  his  -Indies  in  the  (irenville  region.  I.ofiaii  an- 
nounced hi-  l.ehef  that  the  l.auretitian  system  con-i-t.-d  of  two 
-real  uncoiitormal.le  scries  of  sedimentary  ro(d^s.  to  wlii.di  he 
i;:ive  I  he  iiaiiies  I'pper  i.aiircnti.in  and  Lower  Lanreiitiaii. 
Th..  latter  he  con-idered  to  he  alJain  divisible  into  a  lower  and 
u,,|,,.r  portion,  which  -uImIivi-ioii-  he  cnsidetvd  to  he  prohahly 
,.,,„foniiahle  to  one  .another.  In  the  course  of  time  these  -everal 
,,.nes  came  t,.  he  known  re-|.ccl  i\  elv  a-  the  \northosite  or 
.Noriati  .-eric-,  tlu'lireliville -eric-,  and  the  {■imd.ament  al  or  Ottawa 
(llieiss.    Loi,';in'si'l:is>ilication  ma\  thil- I'c  represeiiti-d  a-hillows;   - 

Tpp.^r  Laurentiali  Am.rlhoMte  or  \oii.in  Series, 

jlpper  portion     (Irenville  Sei  les. 
j.ouer  LamrntiaM  ||_^^^^_^,  1^^^^,,.^^^^     Lnndatnental     or     Ottawa 

( llieiss. 
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I  !»•  sul.scjiiciit  irivcsti!;ati.,ii~  1,\  .\.l:iin>  in  the  di-lncr  !., 
till'  cast  (if  thai  <tUili(Ml  1,\  l.u^'an  sin, wed  tl,at  tin.  aiicil  lii.Mtc 
(<ir  l.nfiaii's  l|.|,(.|-  l.aiiictitiai-  ■ncs).  really  nm-i-Td  ,,t'  j-ivai 
ilitnisiciiis  ami  tliat  tlic  a>s(icialc.|  liinostdiic-..  dr..  a-iiiiicl  1,\ 
l.uf;ali  fo  th  l|,|,(.r  l.allientiali  woiv  icallv  part  nl  tlic  ( ,icii\  il|r 
scfics.  Tlicic.  thcictnie.  cxi-t  in  ilic-c  |prc-('atHlMi:;ii  aica>  nt  ili.. 
pniviii.c  n<  i^hcImc  tui.  (Ii\i>i(iiis.  tiatricly.  the  ( M-ciivillc  >.]!.•., 
ami  till'  iiiiiliTlyit]i:  l'uii(laincnlal  (iiicis-.  'I'lic  iclalidii-  mi  these 
have  not  Keeij  Udike.l  ,,iit  in  slieli  detail  a-  in  the  ca^e  ot"  ,,!.• 
Ontario  aiea.  luit  it  i-  l,elie\e(|  that  lieiv  also  the  I'liii.laliieiilal 
KtieisscdiuesaKMilisf  the  ( iretiville  >eries  wit  li  an  int  ni-ix  .•  i-,,ntai-t . 

The  international  i-iiniinitte<-,  to  uhii-h  referi'iicc  ha-  .jii- 1  lieen 
made,  asa  roult  of  I  heir  studies  re.iched  the  lollou  inj;  r,,ncliiMoii>. 
anil  made  the  hillouins;  re.'oinnieMdaiionv  eom-crninu  i-orrelation 
and  mmienelatiiie: 

'•'" nnnittee    consider,-  that   o\  er  the  whole  area  .-overeil 

l>y  their  iin  esti;rations  namely,  the  .\dirondael.  m.iiintains. 
that  portion  .1  iia-lern  Oi.tario  whieh  they  e\am:;.rd,  the  Ori- 
ginal l.aiirer.tiaii  area  in  the  province  of  (^iiehee  and  its  continu- 
ation to  the  east  as  far  as  the  river  St.  .Maurice  the  pre-Cainlrriaii 
sedimentary  development  is  represent. '.i  l.\  one  iireat  -erie-. 
T'lis  series  is  essenti-dly  identir'al  in  pel  roi;rapliical  charadei- 
tliroilKlioiit   the  whole  re};i<in. 

The  c.nlv  |..ca|it\  where  the  po-siMe  (Coleman  would  -av 
prol.ahle)  cM-ti'iice  of  a  -ecoml  unconlornial.le  sedimentary 
series  was  >uj;i;e-ted  l,\- the  fa:'ts  o|,-,erved  was  th.it  on  the(iueen- 
l"'i"  ro.ad.  east  of  .Mador.  On, alio.  It  i  :,  however,  still  a  matter 
"f  uncertainty  a-  to  \vh..th..r  the  con!;loni.'rvt("  here  developed 
marks  the  l.ase  of  an  overlyint;.  infolded,  unconformalile  >eries. 
o!   not. 

In  i.o)Can'-  orii;inal  chi.-itication  of  the  l.aurentiaii  ihi- 
Icrm  apart  from  the  Tpper  l.aiirenlian  nhiili  ua-  |iio\ei|  to 
lie  compo.sed  e>,senliall\  n(  aiiorlhosite  intriiMon-  inclii,|ed  luo 
serie- dilTerin^' in  chaiacter,  namely,  the  i.ouei  ( <ri  hoclase  ( lund- 
ainentah  (Ineis-  an. I  the  (Irenville  -erie-.  \.,u  that  investiga- 
tions have  shown  that  ihes..  two  >e,ie>  dider  ,n  oiisin.  one  heiiiK 
fssenliall.v  a  >;reat  development  of  \fry  ancient  -edimetits.  and 
the  other  c.,nsistin(r  ,,f  jrnat  l.c^lies  of  ijrneou-  rock  intruded 
through  them,  it  l.eeoines  nece-sarv  to  separate  these  tw,i  develop- 
ments in  diawinj;  up  a  scheme  of  clas-ilicatmn. 
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As  I  lie  j;i(';il  imnisidiis  iif  fjiicissic  fifuiiitc.  I'liiniiiii;  wliat  li.ss 
liccn  tcniic'l  tlic  l'mii|;iiii('Ut;il  (iricis-i.  luivc  an  crioniiDUsly 
jllfatcr  aical  c|c\  clnpiiiciit  than  tlic  ovcil)  iiitf  .-('(liinciitary  sciics, 
(•iiri<tilutiiit;  as  tln'\-  ilo.  a  \fi\  lai;;o  |>ai't  of  tlic  wlmlc  nuitlici'M 
|iiiila\i>.  I  he  i-iiiiiMiittf'<'  rc'-iiimiii'iiii  iliat  tin-  term  l.auiciiliaii 
lie  icstricli''!  lo  llii»  f^rcat  c|f\  I'liipi'iciit  nt'  igneous  f^iicisscs.  'Ihi' 
iiiiiiiciirlatui'c  »iij,f^'c>tf(|  for  tlic  prc-Caliiliiiaii  rocks  of  this  casi- 
ciii  i'c;;ioii  will  tlin-  coiiform.  so  far  as  the  use  of  this  term  is  in- 
\ol\ci|.  with  llial  ~Uf;,!;e-Iei|  liv  the  special  committee  for  the 
I.. I    c  Superior  rcirioii. ' 

Tor  tlic  ox'erhin;:  -cilimcti'arv  series  the  romiiiitlce  rccoiii- 
meti'i  tlie  a'loptiori  of  I  he  name  ilrerivillc  scries,  as  it  is  the 
name  ori,i;iliall\  u'i\en  li\  l,o'j;aii  to  i  he  scries  as  ty|Mcally  ilevcjopeil 
alioiii  I  he  lowii-hip  of  ( Irciivillc  in  the  Orijriiial  l.aurctitiali  area 
on  I  he  ti'U'lh  shoic  of  the  <  >tta\va  ii\c|-.  in  the  pro\ilice  of  (^iielicc. 
Im'Taccii  I  lie  cities  (ii  Montreal  .iinl  <Mta\va.  The  Icriii  llas- 
tinjis  -cries,  in  i  he  <ipiiiion  ipf  the  coiiinuitec,  slioulil  he  ahan- 
■  loiicij  .r-  a  -crial  name,  scciiij;  that  the  ilcvelopmetit  to  whicl'. 
this  name  was  apl^iieii  hy  l.oirali  is  nierc|\'  the  (Irenville  sciu's 
ill  .1  less  iiltered  lorm.  as  Loitjii  in  j;i\in<;  the  name  liad  conjec- 
tural I  was  pfol 'a  Mv  the  case.  'I'he  committee,  howcxer,  think  that 
it  iiia\  in  soiiic  ca.scs  lie  ai|\alltaKOotisl\  employcil  as  a  i|i!.ilit\- 
in.i;  tei-iii  to  (|e>iirnate  the  le~-  hiirhlv  all  creel  jihase  of  tlu^  (irenville 
scries,  wliii-li  ma\  i  hus  lie  refcrici  ii.  a-  I  he  H;istinj;s  [iliase 
of  the  < 'ireinillc  ~eiii'-. 

ill  Caiiaila  llii-  (irenville  series  e\  cry  when,  on  jrojiid  iiortli. 
is  iinadcd  liv  all!  I  fia\  >  .,\\,iy  into  the  );rcat  l.aun-iitK'n  liatliolitlis. 
while  in  the  .Viliioiulacks  i!  i-  cii!  to  pici-c-  hy  the  u;reat  intrusions 
of  that  area,  which.  \\  hell  workcil  out  m  ilei.iii  may  pro\c  also 
to  lia\('  a  more  or  Ics-  similar  i 'alholiilnc  form. 

The  followiiiii  succession  ill  this  rcirioii  i~  ihcrclore  rccoi;m/ci| 
ami     iiloptcil    liy    the    roinmiltcc: 

Ciniiliriali — I'olsdaiii  satclstoncs.  etc 

( r;icoiiformit\  ). 
I'rc-C.imhriaii. 

( ilciiN  ille  SCI  les. 

(  llll  iu-i\c  c-oiil:ict  ). 
f.aurentiaii. 
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'II"'  -•i.ni.niifv  .■,,i,s|.|,.|>  th.-il  II  I-  ,i,,,.iv,>.-,l.|..  M,  ih..  |,r,...,.nt 
>t;ilr  III  iiur  klloulnli;..  to  .-ilt,.,,,!,!  ,,„<  rMMvl;,!,..,,  ,.t  ll,..  (  In'MVllI,. 
><'n..>  ui,h  ihi.  Ilu,„niai.  .„■  K,...u..,tn,.  ^,.  ,.m,.„mv,.|v  .|,.vi-ii,|„.,| 
'<'  tlHT.-,.,,.  ,,i  H,..  (,n.al   l..k....      Tl...  .;,..,. vill,.....ni..|,.^M,„  ■,- 

'■'■'    '"■'■"    '"llll'l    III    nirifir,    Ulll,   mil..,    ,,l    IhO...   .,,„|    ,,,,,||    III,,    1,.,, 

'."■'■"  ■'■""■•  ^'"•'  'l"T..l.n,,n,,,,,|„.  -,.,,,.,,,1  „,„.-  ,.:.v,.  h,.,,,  i-,r,.- 
•"Ilv  M,„lH..|.  lli-i,n.|a.iM.  Mratiirn,,,!,.:,!  p,,.,:!,,,,  „,„-,  „.,„.„„ 
a   iiiiTi'  iiiaitcr  nl  run jcn  mv." 

'"  ""■  -'"III"'"'  l'"in,,,i  ,.,  ,h,.  l„ui,,.,nian  !iii;l,lal,  I-  ti.  ihi. 
^v<-l  III  III..  :.r..a  ,,iTii,,i,..|  l,v  ,1„.  (,,-,.„viil,.  .vnr<.  ll,:,,  i,  ,,,  ,|„. 
'"""'  "'  '•■■''^"  ll'ii-n.  -nil  in  rl,..  ,1, „,.„.,  ,i„„„  |.,,K,.  Si,,,..,-,,,,. 
n.nuy  iak,.  ami    l.ak,.  ,„•   ,  |„.   \\ L.   ,„1,,,.   ,„,.,•, .,,„„   ,,,,,„: 

'lrfWiMi;,.,ss,.Mtially,,,  ,,.., ,-,,^,.,,,,|,,..,l  ,.),,, ai-i,.,  I,,,,,,, I  :.,;,, ,,,,,11,, 
s<;n..>.  a,-..  ti„„„|.  Thi.M.  alv.  Ma:..,l  ,„  aM,-,,.!,,,^  ,„,|„,.  ,  1,„ 
K.-cwalin.  UMi-imi.ai,  ,„,ii  K,.u,.,.„.-.„  a„  -,.,•„...  I  ■,,„,,  |„.  ,„,,..,,,„ 
"""■  ''"■  '•i-''"^i!l''  -iM-  ln~  i...ul„.r,.  i,,.,.,,  f,„n„|  ,„  ,.,„,, a,.,  ^,.1, 
iIk's..,  Iiut  It  ,.,  ,„,|„„|  ,1,:,,  iIh.  ,W,-,ti,,n>,,|-  , I,,.-,,.. .,,.,,,,„  .,,,„i„,„,. 
••Ill  lin'-fai.iliiiai,  ili-v,.),,,,,,,,.,,, ,  ,„,,,,  ,.v,.,ii„allv  I  .,•  ,l,.|,,,„,,,„„i 
;"  "'•"  ■■'  '•'"■"•<'l.'"i"n  inav  l,r  Mia.li.  !,..,u,...„  ,t„,,„.  |  ,,,,|  ,|„^ 
h.'K  lic'l,  ill,,,,..  I:,,u,.v,.r,  tl,..„-   ,vlalii,i,>    „„„,    ,,,,„,,„„  ,,,  ,„;„„,„  ,,, 

■"'■l'''-"llj<"-|U.V^        Th..    IU.,.-.||,T,.>MI,„.    aiv    a-    Inijuu.- 


W 


l-ll.l(\   l)l-il(l(  I. 


P|"'i-  t'.iliil.li.aii       ri.I-:.|alii  .■^.•iMiUl.iiii. 

I'ni-i,,,|',,l-,||j|y 

l\i'\M.(.lia\\  all 

I   lii'iiliriiniiil y 

Ipiifi'   I  Aiiiiiiikic) 
I  iii-iiiil'iiiii,j|  \ 
.Miiiill.. 

I    lli'oMl'iilinily 
l.iiucr 

I  nriiMl'mniit  \ 


I'rc-Caiiihriaii 

( I'lutcrnziiii.) 


Hiiriiiiiai 


l.aui-ciiti: 


Keen  at  111 

l'jll|lli\|.  (  'illltarl 


a«n 


404 


I.Kur.ocK    \I.    >!  li\KV.    LVWUA. 


i;\»i'i;i(\    l>l~TKIrr. 

I'lipcr  Canilirijiii    -  I'nlsdaiii  Saiulstntic 

riiiniitoriiiity 
I'rc-Caiiilpnali  (  (lii'iivillc  Sciics. 
( I'rntt'iozoii')    I  Contact  liitnisivc 
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i  .     * 
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Wliilc  In  sdiiic  jilaics  j;icat  intiu>iiiii>  nl  tlic  ludiiiarx  '>|H' 
|ir('|iiiiii|(i:itc.  the  strikiiij;  liatlmlitliic  (lt'vcl()|)in('iit  seen  al'oul 
the  lia.-c  III'  tlic  sciio  thiniiKliinil  llii'  afi'a  ilcsi'iilicil  in  the  prociit 
rcpoff  will,  it  is  li('li('\('i|.  wlit'ii  the  ina|i|iiiij;  lias  liccii  cairicil  out 
ill  siiliiciciit  ijt'tail.  lu'  I'liuinl  In  cxtt'iid  tliniuj;lii)Ut  the  (■iKiriiiiius 
area  iicciipicl  liv  I  lie  <  lirn  villc  sfiics  in  Caiiaila.  'I'liis  stnictuit" 
I-  alicaii>  isimwii  In  exist  ill  this  ili>tiict  In  tlic  iiuitli  uf  the  islaliij 
111  Miiiitrcal.  ami  rccciil  wmk  in  the  AiliiumlacU  iiinuntains  shows 
that   the  same  stiui-luic  occu is  there,  in  certain   place-  at   least.' 

The  same  itie.at  (le\elopment  of  lialholiths  as  h;is  lieeii  ai- 
leailv  mentioiieil  (pp.  1;^  am!  ">1  ».  is  I'ouml  e\ci\  where  at  the  liase 
of  the  Keewatin.  ami  soiiietinies  at  the  ha-eof  the  Ilnioniati  in 
ihe  ijistrict  .ilioiil  the(ireat  Lakes,  which  form-  I  he  coni  inu.at  ion 
of  the  smithern  marfiin  of  the  protaMs.  to  the  west  of  the  area 
occupieil   l)\    the  (irenviile  series. 

It  is  a  most  striking  fact  that  throii;;houl  thi-  enormous 
-t  retch  of  co;iiitr\'  the  actual  li.-ise  on  which  the  o!iie-t  -tratilii'il 
rocks,  whether  the\  he  epicla-tic.  pyrorjastic.  or -e.linieni- of  the 
or<linaiy  kimi,  have  lieni  laiii  ijown  ;is  w.aiilini;.  unle—  the  !;i'anile 
of  the  li.-itholiths,  as  l.aw-oii  conjecture-,  represents  lliis  Hour 
in  a  refu-eil  comhlion.  It  is,  fiir!h<'r,  of  fjre:,!  -ijinilicance,  a- 
well  as  of  fireat  iliicrc-t ,  to  note  I  hat  similar  Jjieat  intrusive  hat  ho- 
liths  of  ijran'r  ■  i  luml  at  the  liase  of  the  sedimentary  series 
in   so  iiian\-  other  widely   separ.-ited   p.arts  of  tlie  eaith's  crust. 

The  K'niiitic  axis  of  tiie  .\lps  is  a  post-('arlionifeiou>  iiilrusioii, 
and  it  doe-  not  represent,  as  was  fornieiix'  suppos<'d,  the  actual 
iiasemenl  mi  which  the  oxerlyint;  -edimeiit  wa-  deposited,-'  In 
the  ,\arniassiv  the  central  irranilic  core  has  the  form  of  a  series 

'  <'iiviiiii|r,  II,  P       I'nvatr  ( 'iiiiiiiiuiiicaliiiii,  Nnvriiiln'i-  null.  \\n)i,. 
-  \\<'iii,'*cli('iik. 
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111'  I  .itliulitlr-.  lineally  air,iiij;<'i| 
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Tii.'  Sm  ..i,(i,anulif«,.l,irj.,.-'  i.  i„,w  i-,..„«„i/,.,|  ,.,  |„.  ...  ,|..,n..l.,l 
lialh-.litli. 

Silnila.lv  the  maiiirii-  axi  ,u  tli..  Ilnualavas  l,a>  I..-...,  .h.,wn 
t"  1."  i.itn.-iv..  Ill  oniriM.^  ul„l..  th..  ..|,un,„,us  l.al  li..|i,l„  „l,|,  i, 
<"■'■'"•  ;it  iMi.  vals  aloM^r  ,|„.  ,^|„,|,,  |,.„j,,|,  ,,,■  ,|„,  (■,,r,|i||,.raii  r,..',ni. 
iM'ln  th,.  \  „k.,ii  vallrv  t,.  M.Aic.,.  an,|  ,.v..n  ,„.  inl,,  S.iit  I,  Aiu.TK.a. 
.-ircul  late  |'a|a   ,/.„ir .  Mcsdzuii-.  ,ir   icitiaiA    Au'i'  ' 

The  ll,,.,r  ,.,1    whirl,   il„.  (  aiul.naii   sUala   in   thr   vi.•ll,lt^    ,,l 

M.istoM    wnv    ,l,.r„,sit..,|    has    iitfily    .|,>a|,,„,.i..,|.    haviim    n 

ih'stn.v.Ml  ,|inii,K  th,.  ,i,.v,.|„|,i,i,.Ml  of  th,.  «,aiiit,.  l,atho|i,h  of 
ll.'-  iiUir  hills  south  ,.f  that  ,-itx.  uhirh  ahso,-|„.,|  |,v  „„.|,i,m  ,,, 
solution  not  only  th,.  uhol,.  of  the  sul.-Canil.rian  ,T,ist  hn.  a  Kn-Mt 
volutii,.  ol  Canil'iiaii  stiata,' 

Th,.  la.ts  s,.,.,n   t.,  s,mK,.st   that   in  all  aivas  ..f  j-n-a-   uplift 

''"'  'ni-ncllMt,.  ..aus,.  of  th,.   upwanl    inov,.n„.nt   is  ,|„.   ti^i, f 

surh  intrusiv,.  inasM.s  in  th,.  ,.a -tirs  ,■,■„.,.  so  that  th..  |.iol,al,i|,t v 
"I  iHi'lirijr  at  any  a,-,.,.ssil,|,.  ,,oiti,„i  of  th,-  .'arth's  siufa.-,.  th,.  oii- 
Kiiial  l,as,.|n,.nt  ,,ii  uhi,.h  s,.,liii„.ntation  was  iiiaiij;ufat,.,|  is  s,,ni<.- 
uhal    n.inote.     This    iiprisin-r    ihn.ujrii    l.ath-.lithi,-    intrusions  so 

.•x,-,.|!,.nfly,lis|,lay...linallits,|,.t,MNontl„.niai«inofth,.Cana.|,an 
I'l-.taxis  wher,.  th,>  ni,.v,.ni,.nt  was  .•oni|,|,.t,.,l  in  |.|-,.-Cainl,iian 
tnn,.s,  lias  ,.vi.|(.ntly  ,.,)ntinu(..|  tliiou.i,'li  all  later  s,.oh,^ri,.a|  ajji.s- 
I'aheozoie.  .\l,.s.,zoie,  Xeozoie  in  re-ions  of  niark,.,|  uplift  ali.l  is 
I"   all    |n-ol,al.ilit\    still   in   ..p.-iatioi,    at    th,.   pr,.s,.nt    tini,.. 

It.  Its  p(.tro«raphi,.al  ehar.i.I,.r.  an,|  in  the  ijisplav  of  the  pn,- 
'iiK'tsol  nietaniorphisin  whi,-h  it  pr,.s,.nts.  this  jiivat' aiva  on  th,- 
soulJM.rn  l.onler,,f  th,.Cana.lian  protaxis  shows  many  r,..,.n,l,lan. 

J.hrl."l^lIr'\n,'^U  V"  V?"'''-^'''"'"  l""-"^ivMu>M„  ,|..s  Aanaa^Mv.       \,.,„., 
J.Hirii    liir  .Mm -Utilatjcliil.  \\  1      |iMl.i   i.     "r' 

"•"•I  '!"•  N^'tMr.i.T  Al|,m,.r(;n,Milk.T„..-M,„.  ,|,.r  \:,'     ,;,..m.||       M,.,„    |V,;,.,    " 
f.,r  Mn,":;'!"|,  A,,nU:.,;r"-~'~  ''-^  "^"■'"^'■'""  '-'^ n.,.l„rp.-,V„„:,M,|an 

M,.M,'r;:,':i"'^;;rv*'M'  i''''y:  !■'" '"*'>■ "'  "^"^'^^'  ^""'  ""■  "i-"^  M-n.-.m 

.111  III,  I  ,i.,,|.  .^iirM.y  ,,f  India,  (  alcini:,    ivh; 

.M,Mali,„i.  C.   A.      <;....!    S,,r„fl.,„„l„„.  vol    .-,.-,.  Mav    IV.., 
*l>uK  li.     TI„.()kan,iK.,i,  M..ili.,li,|,      Mull  ,;,..,|  s,„'  V,,.      Tl,  ■( -im-i,].. 
.\l..anta,ii.-yM,.„i.      Hull,; .S„.  „f  Ami,.,!,.,,  ^,,|    ir    pu,,;  ■"■"'' 

l\.iii|.,  .1   I-      Or..  Dipi.siK   |,  :i7.'. 
^^    .,,.••"»■«..,.  A.     Tl...  (■„r,lill,.r„i  M...,„„i,.  Ii,.v„|„,,„„,     .(„„r    ,; .   |,,,:i, 

•  nishy.  \V.  ().      Aii,..n,Mii  ( ;,.,,i,,p-i,  |<hm,,  ,,   :i„| 
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CCS  t(i  certain  classical  lucalitio  nl  llic  ( li  iiiiili;cliiii;c  nti  the 
ciiriliiu-nl  iif  luiriipc.'  hut  i|i  imlic  of  tliciii.  uitli  tlic  |iii»ililccxcc|i- 
tiiiii  of  the  Scaiiiliiia\  i:!ii  |ictiin>iila.  can  tlic  >iiccc»i\c  >tai;c>  of 
the  iiietaiiiiii|  hi>iii  lie  mi  cleail\  tiaccd,  cn'  its  linal  |iiiiiiiict>  he 
stiiijicil  ill  ~'ii  h  eiKHiiiiiiis  ileveln|iiiielit.  The  area  i>  very  instinc- 
tive as  iniseiitiiifi  a  section  "f  tlie  deeper  |iiiitiiiiis  cit'  the  Appareils 
( iraiiiticnies.  laul  liare  to  our  sijiht  liy  the  processes  of  denuilation. 

'I'lie  l.aiuentiaii  pioiaxi-  fidiii  eailv  limes  has  heen  rehitivelx 
all  area  of  piiii;ressive  nphll.  while  that  of  the  ^leat  phiiiis  to  the 
south  forms  an  area  of  pro;;iessi\('  sinking;,  ~iiice  upon  it  has  lieeii 
de|io>ilec|  in  successive  st aires,  one  after  the  ol  her.  a  series  of  ;;reat 
systems  of  sediinentai\'    rocks. 

Here,  aloll^  llie  lionh-:  nf  these  two  u'reat  ,!.;e(.joi;i'-al  units, 
the  ch'cp  erosion  reveals,  it  would  seem,  the  mechaiii--iii  ol  .'leva- 
tion.  the  fiiaiiite  mafiiiii.  lisiir;;  from  the  deptlis.  ami  in  ,dl  proh- 
aliilily  passing  out  from  lieiii'ath  the  suh-iilinir  .area  lo  tl;,>  south. 
Iiftiii<;  the  oM  Laurentiaii  Highlands,  as  the  liijiiiil  in  the  lir.ahma 
press  lifts  the  ram  when  the  pisioii  sinks,  'j'his  upward  motion 
proliaM>'  was  not.  takiiiir  the  ili^lilaiids  ,is  a  whole,  continuous 
or  complete  ;it  one  time,  hut  was  prot:ressi  ve..iiid  repc:.ledat  sncce.-- 
>ive  perioils.  'I'lie  lexturc  of  the  firanite  coiistitutiim  t iie  hatho- 
litlis  in  the  .area  einipr.aced  l>y  the  pre.-ent  report  sliou>  that  the 
iiiovement.  orifiinaliiif;  when  the  rock  was  a  fu.sed  maixma.  coii- 
tinuecl  as  this  cooled,  and  was  lillecl  with  aliunilatit  products  of 
cr\  stall  i /.at  ion.  Iiecoiniiiiiat  the  same  time  mores  iscoiisand  resist.aiit 
to  motion  the  movement  I lei Hi;  I iidUiiht  to  a  close  only  I ly  the  com- 
plete solidilicatioii  of  the  rock.  I'urther  U|)lifls  would  prohaMy 
be  lirouj;lit    almut    hy   the  intrusion   of  other   masses. 

'{'here  is  here  present  .also  an  excellent  opportunity  to  study  I  he 
action  of  the  meat  lioclies  of  i|eepl\'  liuricd  !:raiiitic  inatrnia.  while 
hijlhlv  heated  ;ind  under  j;i'''at  piessure.  upon  the  invadeil  roid-.s. 
.\  cerr.-iin  .•imoiint  i4  -toping  uiidoul  teilly  took  pl.-ice.  for  the 
Hr.'iMite  contains  xciy  numerous  fi-a!;meiits  i\(  the  rocd<  it  jieiie- 
trates.  which  have  liecii  floated  otT  fr<im  tin'  sides  ami  loi.f  of  the 
liatholiths.  Th.at  these  have  sunk  deep  down  into  the  masses  of 
i;raiiiti'  i>  shown  liy  the  f.ict  that  in  the  northern  portion  of  the 
area.  \\  here  deiiudal  ioii  jiives  a  proi:iessi\cly  deeper  and  deepei' 
seciion    ililo  the   heart   of  the   h.atholiths.    the-e   inclusions  eveiy- 

'  .'~:iii(r.  A       1  l:i.-  :i!lc  ( iniiiil>rcliir>;c  I  'iMii-crilaiiiU.  ivc       ( '(irii|ili"-  Id  lulu- 

i\.        ( 'iilli;lv->  (  iiMil     llilrrilal..    V'ii'CMr     l!Mi;f.  allil  ulllIT  |i;i|llT^. 
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WI...1V  |„.r.-ist.  The  iii.-lusin,,,  ,„  .,ii..Miu„.  |„,w,.v..|  M.r.  InMr 
whilr  tl„.K.anit(.is:.,i,|.Mr..|  thr -.  r,.;,ks  m„.|  n,a-..<  ,.i  ..,..v  !'Ii.-i-< 

ul,i.-|,  ;,,-  t,.mi,|  in  tl„-  1V.I  i:m.-i».  may.  a>  i,a-  I ,,  -a.,!    ivprv-.-i.t 

''"•  l""'l"'-'^  "'■  >"lutiu„  of  ,.,.,tain  .,r  ii„.  I.a.i.-  in.-lii-i,,,,^  in  il„. 
■•"■I'l  ltiva<io„.  Th.-r.  huw..v.-r,  ,|..  ,„,i  .■,„.,tilu!..  mo,-.,  tlau 
al.uut    irr.   iMT  r..„t   nf  il„.  ul,„l(.  vo|„„i,.  ,,|-  ,|,..  I,at|,..|ith>.    uhil.- 

th.-  I.a-i.-  itHlu.i,,M>  ,lu  n,„  ,.xr I  aiiuil,,.,-  fii  |,,..'  .rtit,  <,.  that 

th.'  s|>a.T  i„,vv  .M-,-ii|Mr.|  l.v  Ih,.  I,atl,..|ii|,.  u  as  „r,.l.aMv  ti,.t  ,|..- 
NT.|o|„.,|  ahn;;,..!.,.,-  I.y  a  |.ru..,.ss  ..f  .,,,,„..«  a.„l  a^<irM,laI,u„. 
I  1...  nvrrlyiMK  c-v...-  ua>  ..U'VaKvl  aihl  ,|,.„u,i<..|  «|,i|..  ihr  utan,..- 
.-.t  th..  >atur  tin,..  ..,,,,,.,1  ,„,,  ;.  |„„!,ut,  ,,1  ,t.  |,,,v,,r  ,urta.-<.  .h.ni.K 
till"  |)nii(.>>  lit  clcvatidii. 

Hut    hali.l    ill    liati.l    with    thi.    .n..rhaMi-al    a.tion.    .■hrtni.-al 
.•haiiKi's  w..r..  -niim  toruanl.   ihr  rhai:„t,.r  n(  ..,i,i<.  ,.(  u 
«'l(.aily  i(.\|.al..i|.aii(|    thr   iiatuic  i,(  nthciv-   iiKh.ali 
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va.h..|  hm,.-t.>,„..  „„,,  ainphil..,h-,.-  ai,.|  pvinx,.,,,.  «,„.|->,.v  Th.. 
ivsultilii;  |.i-.Miii..t>  aiv  Minilar  In  ....itaiii  van..ti..,  ,,f  |i„.  |{,„.|„. 
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iiil"^'ranit...aspr..-..nl..,|iiitli..|oll..winKW,,r.|-:   -•■.!...  (in-i.l.-.iv. In,,,- 
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•  111  Ki"iiiil('  niiiiiiic  If  i('-ii|n  II'  <  (lim''iv  (!(•-  ussi^c^  •.I'lliiiicnf uirr-' 
ilnrit  ;"i  pris  la  place. "'  "La  MiIm-  cii  placcilu  Ulaiiilc  -'i-;t  )'IT('cliirf 
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la  place."- 
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it  is  inipiissilile  to  determine  its  actual  iienetic  relations. 

'  Larnix.  .\    -I.ivpi  (Jaiilc  (l'ynii''<'s  KxiMirsimi).  |'  ''•> 
■"  Uicroix,  .V.  -1.1   gi  aiitc   IcM  iVreiiiVs,  iVc.  ;i.  'i. 
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